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Chapter 1: Introduction

1.1 Malnutrition

The term ‘malnutrition” has no universally accepted definition. Ithas been used to describe “a state of nutrition in
which a deficiency or excess (or imbalance) of energy, protein and other nutrients causes measurable adverse
effects on tissue/body form (body shape, size and composition) and function and clinical outcome”’ (Elia, 2003).
Malnutrition encompasses individuals who are under- or over nourished. This project will present a focus on

malnutrition asundernutrition.

Malnutritionisan under-recognised and undertreated issuefaced by health systems and its patients.Itis botha
cause and consequence of ill health. Malnutrition is common in the hospital setting with prevalence in United
Kingdom (UK) reported to be between 13 —40%. Unfortunately, during hospitalisation patients may experiencea

further declinein nutritional status (Rinninellaetal.,2018 and Elia and Stratton, 2000).

1.2 Causes of malnutrition

Older adults are generally defined as people aged 65 years and over (Weiner and Rabbani, 2010). Older adults
constitutea population group with a high risk of malnutrition. Approximatelythree millionadults are affected by
malnutrition (Elia and Russell, 2009). Nutritional inadequacy in older adults can be attributed to one or more
factors;treatment related, physiological, social and psychological (Table 1.0). Ageing is usually associated with a
physiological decline in food intake regardless of presence of chronic illness and disease resulting from
physiological changes; alternations in neurotransmitters and hormones central to appetite stimulation and
satiation (referred to as anorexia of ageing) (Landi et al., 2016 and Morely, 2002). Other common causes of
malnutrition includeillness resulting in increased nutrient requirements, increased nutritional loss, and poor

nutrient absorption (Demling and DeSanti, 2001).



Table 1.0 The main causes of malnutrition in older people

Treatment Physiological Social Psychological
Medication Dysphagia Inability to shop Related to diagnosis
Side effects Pain Inability to cook Bereavement
Polypharmacy Anorexia Nausea Financial Loneliness
Surgery Vomiting Food insecurity Depression
Increased requirements | Diarrhoea Deprivation Unmotivated
Chemotherapy Malabsorption Hospitalisation Anxiety
Side effects Constipation Ward smells Diagnosise.g. Alzheimer's
Radiotherapy Sore mouth/ throat/dry Ward routine Impaired cognition
Side effects mouth Hospital food

Gastrointestinal  obstruction | Unableto feed self
Dental health Culture
Wound/pressuresores/burns

Infection

1.3 Consequences of malnutrition

Malnutrition is the root of many negative health outcomes;itaffects every systemin the body. Negative outcomes
includeincreased muscleloss, impaired wound healing (Mechanick, 2004), higher infection and compli cation rates
(DiMaria-Ghalili, 2002 and Chandra, 1997), length of stay (LOS) (Braunschweig, Gomez and Sheean, 2000) and

increased morbidity and mortality (Allison, 1992).

1.4 Identification of malnutrition

Inorder to prevent or reverse negative clinical outcomes associated with malnutrition,itis crucial patients are
identified promptly. The diagnosis of malnutrition or its risk requires a comprehensive assessment. The first
stepinthe management of malnutritionis to identify thoseatriskand affected. Identifying malnutrition inolder
adults is crucial. Many nutrition screeningtools have been developed. Nevertheless, there is no universal gold
standard (Abd et al., 2017 and Cascio and Logomarzino 2018). The Malnutrition Universal Screening Tool

(MUST) (Figure 1.0) is the most widely used screeningtool by hospitalsin the UK; used in 82%, including by

Nottingham University Hospitals (NUH) NHS Trust (Russell and Elia 2014). The MUST incorporates three
independent variables; Body Mass Index (BMI), weight loss history and disease state. Ideally, electronic scales
should beused to obtainanaccurate weight for a pati ent. However, in practiceitis notalways possibleto weigh
the patient (e.g., the patientis too frail, limited staff, limited scales on the ward) therefore, calculation of BMI is
often reliant on nursing staff estimates or patientrecall, this has been found to beinaccurate (Maskinetal., 2010).
Mid Upper Arm Circumference (MUAC) may be used instead of weight. MUAC is the circumference of the upper
arm, measured at the mid-point between the tip of the shoulder and thetip of the elbow. When MUAC <23.5 cm,
BMI is likely to be <20 kg/m? and MUAC >32.0 cm, BMI is likely to be >30 kg/mZ2. There is a strong positive
relationship between BMI and MUAC, and actual BMI (using actual weight) and estimated BMI (using M UAC)

(Houghton and Smith, 2011). MUST score equal to 0, 1 or 2 2 depict low, medium and high risk of malnutrition



respectively (BritishAssociation for Parenteral and Enteral Nutrition (BAPEN), 2003).In the UK nutritional screening
of all hospitalinpatients isrecommended on admission and to be reassessed on a weekly basis as partofroutine
care(National Institute for Health and Care Excellence (NICE), GC32, 2006 and NICE, QS24,2012). Patients with a
MUST score 2 2 should be referred to the dietitian for malnutrition diagnosis and tailored dietetic intervention

(Figurel.1).

Step 1 BMI (kg/m2) score

>20 0 point

How to calculate 18.5—20 1 point
MUST score? <18.5 2 point

Step weight loss score
Unintentional weight loss in past 3-6 months

<5% 0 point
5% - 10% 1 points
>10% 2 points

Step 3 acute disease effect score
Is the patient acutely ill AND had/will
have no nutritional intake for 5 days?

No 0 points
Yes 2 points

Step 4 calculate total score
Add up all the scores from the previous steps

Low risk 0 points
Medium risk 1 point
High risk 2 points

Figure 1.0: Nutrition Screening using the MUST Tool (BAPEN,
2003).




Figure 1.1: Malnutrition hospital decision tree
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1.5 Frailty and the Clinical Frailty Score

Malnutrition is associated with increased risk of frailty (Wei et al., 2018). Frailty is a clinically recognised
state conceptually defined as a progressive physiological declinein physiologicreserveand function across
multiple organ systems and increased vulnerability to disease and death (Chen, Mao and Leng, 2014 and
Fried et al., 2005). Frailty has been associated with higher body fat mass and fat percentage, with low
musclemass and bone density (Xu et al.,2020). Clinical Frailty Score (CFS) is a good predictor of mortality
after proximal femur fracture (Narulaetal.,2020).The CFS is a judgement-based frailty tool thatevaluates
specific domainsincluding comorbidity, function and cognition to generate a frailty score (Figure 1.2). The
CFSis a well-validated scalethatevolved from the Canadian Study of Health and Ageing. The aimof CFSis
to identify patients atrisk for adverse outcomes due to frailty to enable implementation of preventative
strategies. The CFS can be undertaken by any trained healthcare professional including doctors, nurses,
health care assistants, with training support. CFS has not been widely validated in younger populations

(below 65 years of age), orinthose with a learning disability (Rockwood et al., 2020).

Figure 1.2: The CFS

Clinical Frailty Scale*

| Very Fit — People who are robust, active, energetic
and motivated. These people commonly exercise
regularly. They are among the fittest for their age.

2 Well - People who have no active disease
symptoms but are less fit than category |. Often, they
exercise or are very active occasionally, e.g. seasonally.

3 Managing Well — People whose medical problems
are well controlled, but are not regularly active
beyond routine walking.

4 Vulnerable —While not dependent on others for
daily help, often symptoms limit activities. A common
complaint is being “slowed up", and/or being tired
during the day.

5 Mildly Frail - These people often have more
evident slowing, and need help in high order IADLs
(finances, transportation, heavy housework, medica-
tions). Typically, mild frailty progressively impairs
shopping and walking outside alone, meal preparation
and housework.

6 Moderately Frail — People need help with all
outside activities and with keeping house. Inside, they
often have problems with stairs and need help with
bathing and might need minimal assistance (cuing,
standby) with dressing.

7 Severely Frail — Completely dependent for
personal care, from whatever cause (physical or
cognitive). Even so, they seem stable and not at
high risk of dying (within ~ 6 months).

8 Very Severely Frail - Completely dependent,
approaching the end of life. Typically, they could

| not recover even from a minor illness.

9.Terminally Ill - Approaching the end of life. This
category applies to people with a life expectancy
<6 months, who are not otherwise evidently frail.

Scoring frailty in people with dementia

The degree of frailty corresponds to the degree of dementia.
Common symptoms in mild dementia include forgetting the
details of a recent event, though still remembering the event itself,
repeating the same question/story and social withdrawal.

In moderate dementia, recent memory is very impaired, even
though they seemingly can remember their past life events well.
They can do personal care with prompting.

In severe dementia, they cannot do personal care without help.
|. Canadian Study on Health & Ag

2. K Rock d et al. A global clinical m
frailty in elderly people. CMA] 2005;173:489-495
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1.6 Diagnostic criteria

There is a fundamental lack of consensus on diagnostic criteria for malnutrition in clinical settings. The
Global Leadership Initiative on Malnutrition (GLIM) provides criteriato categorise patients as malnourished.
The framework comprises of three phenotypic (BMI, weight loss, and reduced muscle mass) and two
aetiological criteria (reduced food intake/impaired nutrients assimilation and inflammation). Acombination

of one of each criterion needed to make a diagnosis of malnutrition (Devan der schueren et al.,2020)

1.7 Managing malnutrition

Nutrition supportis a method used to improve or maintain nutritionalintake. Itincludes food fortification,
oral nutritional supplements (ONS) tube feeding and parenteral nutrition (Loch, 2006) (Figure 1.3). Enteral
nutrition referrers to all forms of nutrition supportthatimply the use of “dietary foods for special medicinal
purposes.” It encompasses ONS (also known as sip feeds) as well as tube feeding via nasogastric,
nasoenteral or percutaneous tubes. “ONS are sterile liquids, semi-solids or powders, which provide macro
and micro nutrients” (BAPEN, 2016). When the gut is functioning but nutrition cannot be taken normally by
mouth, nutritionally complete feed may be provided via tube (Enteral tube feeding) (NI CE, 2006). Enteral
tube feeding is more commonly used in patients with neurological conditions or stroke of whom usually
have impeded swallow. Parenteral nutrition, the delivery of nutrition intravenously (NICE, 2006), is used if
the patient’s gut cannot absorb nutrients. Enteral tube feeding and parenteral nutrition will not be
discussed in this project. ONS are one of the preferred methods for managing malnutrition as it uses the

gutandis less expensiveand invasivethan tube feeding or parenteral nutrition.

Figure 1.3: Nutritional support (Loch et al., 2006)

Nutrition support

Food fortification [ Enteral nutrition ] Parenteral nutrition
Tube feeding Oral nutritional
supplements
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Dietitians have a key role in preventing and treating malnutrition (Stratton, Smith and Gabe, 2018).
Dietitians provide evidence-based adviceon the most appropriateoral nutritional support options for the
patient (Gandy, 2019). As there is no blanket solution to treating malnutrition, each dietetic care plan

should beindividualised.

Some oral nutritional support recommendations from the European Society for Parenteral and Enteral
Nutrition (ESPEN) guidelineon clinical nutrition and hydration in geri atrics to improve nutritional intake are

shown below (Volkert, Beck and Cederholm et al.,2019):

* Older persons with malnutrition or atrisk of malnutrition and with eating dependency ininstitutions
as well as at home shallbe offered mealtime assistancein order to supportadequate dietaryintake

(Recommendation 12).

e Older persons with malnutrition or at risk of malnutrition should be encouraged to share their
mealtimes with others in order to stimulate dietary intake and improve quality of life (Qol)
(Recommendation 14).

e Older persons with malnutrition or atrisk of malnutrition should be offered fortified food in order to

supportadequatedietary intake (Recommendation 20).

e Older persons with malnutrition or atrisk of malnutrition should be offered additional snacks, and/or

finger food, in order to facilitatedietaryintake (Recommendation 21).

e Older persons with malnutritionor at risk of malnutrition and signs of oropharyngeal dysphagia
and/or chewing problems shall be offered texture-modified, enriched foods as a compensatory

strategy to supportadequatedietaryintake (Recommendation 22).

e Older persons with malnutrition or at risk of malnutrition with chronic conditions shall be offered
ONS when dietary counsellingand food fortification are notsufficienttoincreasedietaryintakeand

reach nutritional goal (Recommendation 24).

Systematic reviews and meta-analysis have shown positive benefits of ONS in the treatment of malnutrition.
ONS canincrease energy intake, protein intake and weight in hospitalised patients (Stratton, Hébuterne
andElia,2013 and Milneet al.,2009). ONS have found to reduce hospital complications and readmissions
to hospital. In turn, this may reduce health care costs (Stratton et al., 2013 and Milne etal., 2009). Low
compliance to ONS limits their effectiveness. Unfortunately, low complianceis reported often in older

adults (Miller, Daniels etal.,, 2005 and Bruceet al.,2003)

1.8 Muscle protein synthesis in older adults

Muscle proteins are in a dynamic equilibrium between their respective rates of synthesis and breakdown
(Breen and Philips,2011). Muscle protein synthesis (MPS) is the process of building muscle mass and muscle
protein breakdown (MPB) is the degradation of muscle mass. The balance between MPS and MPB is known

as net protein balance. Proteiningestion and resistance exercise both stimulate MPS. Unfortunately, ageing
13



is accompanied by a blunted anabolic responseto MPS (Wall etal.,2015). Muscles of older adults areless
sensitive to lower doses of amino acids than young adults. Older adults may require higher quantities of
protein to stimulate MPS (Breen and Philips, 2011). It has been postulated that 25-30g of a high quality
proteinis required to reach thelevel for maximal MPSin older adults (Mamerow, etal.,2014; Paddon-Jones

and Leidy, 2014; Thalacker-Mercer and Drummond, 2014 and Deutz and Wolfe, 2013).

1.9 Leucine

Leucine is one of the three essential branched chain amino acids (BCAAs), (other BCAAs areisoleucineand
valine). Among BCAAs, leucine has the most direct effects on MPS (Wolfe, 2017). Studies have suggested
that leucinesupplementationisableto enhance MPS in older adults (Bukharietal.,2015; Walletal., 2013,
and Caspersonetal., 2012). To achieve maximal stimulation of MPS the dose of leucine needed has been

estimated to be ~3—4 g/meal, which corresponds to~25-30 g protein/meal (Volpi et al.,2013).

1.10 Vitamin D

Vitamin D is essential for maintaining healthy bones and teeth. The biological function of vitamin D is to
maintain normal blood levels of calciumand phosphorus. Vitamin D aids absorption of calcium, helping to
formand maintain strongbones (Khammissa etal.,2018). Evidence suggests thata large population of older
adults are vitamin D deficient (Hirani et al., 2010), especially in malnourished inpatients (Merker et al.,,
2019). Vitamin D deficiency is associated with increased risks for cancer, cardiovascular and infectious
diseases, and mortality (Chowdhury et al., 2014; Garland et al., 2014; and Zittermann and Prokop, 2014).
For this reason, all older adults should consider taking a daily supplement containing 10mg of vitamin D

(Scientific Advisory Committee on Nutrition, 2016).

1.11 Project objectives

The objective of this Masters in Research (MRes) projectis to explorethe role of a new high protein,
fortified icecream,compared to standard ONS as a dietary supplementin older patients with hip or spine
fractures.The projectincludes two uniquestudies. The first study evaluates the hospital cateringservice,
specifically investigating energy and protein intake, food wasteand ONS complianceinolder adultsona
trauma and orthopaedic (T&O) ward. Older T&O patients arereported to have lowdietaryintakeand
complianceto ONS but further research is warranted to supportthis. The second study explores the
acceptability and compliance of a high protein, fortified icecream, compared to a standard milkshake ONS
usedinthe nutritional managementof patients with hip and spinefractures at NUH NHS Trust. The
findings will shed animportantlighton the acceptability of usinga high proteinicecreamfor the

management of malnutritioninolder adults with hip or spinefractures.
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Chapter 2:

4.5 Tonnes of Food Wasted Across a
Hospital Ward: A Service Evaluation

of Dietary Intake and Food Waste

Aims:

e The aim of this service evaluation is to explore the catering service on one T&0O ward at NUH by
evaluating whether patients are meeting the British Dietetic Association’s (BDA) Nutrition and
Hydration Digest (The Digest) for energy (kcal)and protein (g) intake. Additionally, to evaluate ONS
complianceand mealtimefood wastein older T&O patients.

Hypothesis:

* Older trauma and orthopaedic patients will not meet the Digest’s energy (kcal) and protein (g)
standards. Compliance to ONS will be low (i.e. < 80% consumed). A significant amount (e.g. 40%)

of food will bewasted that could have provided significantenergy and protein.

Objectives:

* To identify the average daily energy (kcal) and protein (g) intake in older adults on a trauma and
orthopaedic ward

* Toevaluatethe percentage (%) complianceto ONS

* Toevaluatethe percentage (%) platewaste

* To calculatethe weight (kg) of food wasted daily fromone trauma and orthopaedic ward at lunch

and dinner.
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2.1 Abstract

Introduction: Malnutrition is a debilitating condition in hospitalised older people. There has been limited
studies exploring dietary intake and oral nutritional supplement (ONS) compliance in these people. The
purpose of this service evaluation was to observe daily energy and protein intake, plate waste and ONS

complianceandtoreportfood waste atward level.

Methods: Three-day dietary (food-only) intakeand plate waste of 19 older (265 years) people on a hospital
trauma and orthopaedic (T&O)ward were assessed. Patients were categorised as ‘nutritionally well’ or

‘nutritionally vulnerable’ as per British Dietetic Association’s (BDA) Nutrition and Hydration Digest criteria.
Dietaryintakewas calculated by a Dietitian and compared with adjusted BDAstandards to exclude energy
and protein from drinks. Ward plateand food trolley waste were weighed after lunch and supper for five

days. Thirty three ONS from 11 patients were collected beforedisposaland weighed.

Results: Mean (standard deviation, (SD)) age of the patients was 84 years (9 female, and 10 male) with the
most common injury hip fracture (68.4%). Mean intake for ‘nutritionally well’ (n = 5) was 1592 (257)
kcal/day and 65.7 (8.5) g/day protein and ‘nutritionally vulnerable’ (n= 14) 643 (354) kcal/day and 24.8
(14.0) g/day protein. Plate waste for ‘nutritionally well’ was 4.1 (5.8) % at main meals and 1.7 (3.4) % at
pudding and for ‘nutritionally vulnerable’ 53.1 (26.6) % at main meals and 38.6 (32.2) % at pudding.
Complianceto ONS was 28.3(38.8) %. The combined mealtime plate waste weighed 6.2 (1.2) kg/day and
food-trolley waste 6.2 (0.9) kg/day. This equates to approximately 4526kg/year (4.5T) of waste.

Conclusions: Energy and proteinintakeand complianceto ONS in older T&O patients is sub-optimal. Food

waste is high and urgently needs addressing. Further, interventions are warranted toimprovedietary intake

inhospitalandto explorethe acceptability of alternative ONS food/drink styles.
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2.2 Introduction

Malnutrition is a significant clinical, public health and economical problem. Despite improvement in
standards of medical careand publichealthinitiatives, the frequency of malnutrition remains of concern.
An estimated 29% of hospital adultinpatients inthe UK are malnourished. Additionally, the estimated cost
of malnutrition annuallyis £23.5 billion (Elia, 2015). Malnutrition is associated with many adverse outcomes
including increased LOS, complication rates, morbidity and mortality and decreased quality of life.
Moreover, hospitalisation |eads to further deterioration in nutritional status (Laur, McCullough and Keller,
2015). Malnutrition is largely preventable and treatable, yet it is often overshadowed by other health

concerns such as obesity.

The prevalenceand costof malnutritionis greatestamongstolder people (> 65 years old) with as many as
56.2% of older adults in hospital at risk of malnutrition (Pirlich etal., 2021). Inevitably, malnutrition in older

adults will continueto risewith respectto the ageing population.

Changes associated with the process of ageing precipitate malnutrition (Landi et al., 1999), including
decreased appetite, physical activity, taste acuity, smell, deteriorating dental health and swallowing and
chewing difficulties (Gariballa and Sinclair, 1998). Bone mass, muscle mass and muscle strength also
decrease with age, with losses occurring as early as the fourth decade of life (Waters, Baumgarter and

Garry,2000 and Chen et al.,2014).

Malnutrition and frailty often coexist. Frailty increases risk of falls (Clegg et al., 2013) and subsequently
hospitalization (Joseph etal.,2015). Frailty isassociated with increased risk of falls (Clegg etal.,2013). Falls
account for the most frequent accident in older people (Public Health England, 2019). Every year one in
three older people suffer a fall thatcan causeseriousinjury or even death (Age UK, 2010). Improvement
in nutritional status has been shown to reduce risk of falls (Nevens et al., 2012). Malnutritionin T&O
patients is reported in those with lumbar spine and pelvis fractures, 47.4%, and proximal femur, 36.4%.
These fractures are typical of the older people (lhle et al., 2017). In older people with hip fractures in
hospital, nutritional status has shown to be a predictor in postoperative complications (Aderinto and

Brenkel, 2004).

Inadequatedietaryintakeis a key contributor in the complex aetiology of sarcopeniaand frailtyandis the
single most probable important aetiological factor in disease-related malnutrition (Cruz-Jentoft et al,,
2010). Patients arebecomingincreasingly malnourished through their hospital stay yet often nutritious and
appealing food is uneaten. The combined effect of decreased dietary intake and increased nutritional
requirements from acute and chronic illness will precipitate malnutrition in already vulnerable patients

(Cederholm et al.,2017).

23



Dietary intake is complex and can be influenced by several factors in hospital such as rigid meal times,

nonessential interruptions, ward smells, inability to self-feed, busy and noisy environments and |imited

menu choice (Naughton et al., 2021). Hospitals are required to meet the nutritional needs of patients to

ensurebest practice. The BDA’s the Digest criteria provides evidence-based guidelines for the provision of

nutritionin hospitals (BDA,2017). The Digest provides energy and protein standards (Table 2.0) for patients

who are ‘nutritionally well’ or ‘nutritionally vulnerable.” Standards have been derived fromthe Department

of Health Dietary Reference Values and BAPEN recommendations.

Table2.0 : The DigestNutrient standards and definitions for Adults ( BDA, 2017)

Nutrient (/day) Nutritionally Well Nutritionally Provided
Vulnerable

Energy (kcal) 1840—-2772kcal Daily

Protein (g) 56 * 66— 83 Daily

‘Nutritionally well’

Normal nutritional requirements and normal appetite or those with a condition requiring

a diet that follows healthier eating principles.

The lowest energy target is based on the estimated average requirement (EAR) for women
aged > 75 years and the highest target based on the EAR for men aged 19- 59 years.

‘Nutritionally
vulnerable’

Normal nutritional requirements but with poor appetiteand/or unableto eat normal

guantities atmealtimes; or with increased nutritional needs.

The energy target range is based on requirements of 1.3 to 1.5 times resting energy
expenditure for an individual weighing 75 kg

*For females of the sameage bracketthe Reference Nutrient Intake (RNI)is45g

The provision of good nutritional care rarely seen as a priority. In the 2019 Inpatient Survey’ 15% of patients

reported they did not receive the help they required when eating (Care Quality Commission, 2021). In

Australia18% and 22% of hospital inpatients requiring assistanceat meals received no help atall and were

interrupted at meal times respectively (Younget al.,2016 and Gosney 2003).

The nutritional content of a meal becomes meaningless if patients do noteatwhat is presented to them.

The measurement of plate waste, i.e. served food that remains uneaten by patients, is an important

indicator of consumption. Quite simply, nutritional requirements cannot be met when patients fail to eat

their meals as served. However, there is no mandatory framework for NHS hospital platewasteanditis

not measured nationally (Department of Health and Social Care, 2020). Muchresearchon dietary intake

is limited to comparison studies of nutrientintake preand postintroduction of protected meals or s pecific

dieteticintervention (Porter, Ottrey and Huggins,2017).
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Food waste has significant environmental and economic impacts. The NHS is the second biggest provider
of meals in the UK public sector, serving 141 million inpatient meals. Annually £633 million is spent on
inpatientfood provision (NHS Digital,2019). An estimated 18% of food in hospital iswasted (1in 6 meals)
(Jones, 2017) and between 2018 and 2019, 14 million kilograms of unserved meals were thrown away (NHS
Digital, 2019). Decomposing food waste releases methane gas, a potent greenhouse gas. Itis estimated
that food and cateringservices inthe NHS produces 1,543 ktCO2e- each year, contributing towards 6% of
total admissions (NHS, 2020). The NHS food supply chain is pivotal in helping the government meet its
commitment to reduce greenhouse gas emissionsto netzero by 2050. Decreased food waste will also have
significant costsavings as currently, food waste costs the UK healthcaresector £230 million annually (NHS

Digital,2019).

Many hospitals including, NUH NHS Trust record levels of food waste less than 10% (Sonnino and

McWilliam, 2011). However, research shows that over 60% can be wasted (Sonnino and McWilliam,

2011)andfood waste is greatestat pointof consumption (Kantor etal.,1997).

ONS are recommended for those who are malnourished or atrisk of malnutrition (Stratton, Green and
Elia, 2003). Dietitians inhospitals usually prescribe ONS to patients who arenutritionally vulnerableto
help meet nutritional needs as per Trustguidelines (Figure 1.0). ONS have been shown to have positive
benefits inincreasing nutritional status in undernourished older people (Travers etal., 2018 and Stratton
et al.,2003). Studies in older adultinpatients havereported average consumption of ONS at
approximately 55% (Miller etal., 2005 and Lawson et al.,2000). Compliancewith ONSis lower inthose
with a lower BMI (Lawson et al.,2000) and in older people (Miller etal.,2005 and Bruceet al.,2003)
reported to be as littleas 37% compliance (Gosney, 2003). Unfortunately, poor consumption of ONS limits

their effectiveness, wastes money for the NHS and has environmental costs.

As per NUH NHS Trust’s “Clinical AuditService Evaluation Procedure Guidelines”, this projectwas
registered at the Trustas a serviceevaluation projectunder the remit of healthcareevaluation;“a review
of data and/or information with theintention of improving patientcare.” The cateringteam should
providefoodto patients thatthey enjoy and with minimal waste. This was thereforea service evaluation
of the servicethey provide.Since nointervention was undertaken or collection of data from patients

requiringconsent, the project was not deemed to be research.

The primaryaim of this serviceevaluation was to evaluatethe cateringserviceincluding to determine
the energy and protein available (overall choice) and consumed (overallintake), (Table 2.0) by older adults
admitted to one hospital T&O ward. The secondary aims includeto evaluate complianceto ONS (amount

consumed relativeto amount prescribed) and theward’s waste.
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Table 2.1: Definitions of dietary terms

Dietary term Definition

Overall choice | Amount of energy and protein provided by hospital food as chosen by patients or obtained
from outside of hospital and assuming 100% consumption. Does not include beverages or

ONS.

Overallintake | Total consumption of energy and protein from hospital meals, snacks, and non-hospital

dietaryitems.Does notincludebeverages or ONS.

2.3 Methods
Dietary assessment (food only and food wastedata was collected from one T&O ward at Queens Medical
Centre (QMC), Nottingham, between November and December 2021. The proposed projectwas
discussed informally with the Chairman of the Medical School Ethics Committee atthe University of
Nottingham. The projectdid not require ethical approval orinformed written consent fromthe patients as
data was collected within routine NHS professional healthcareroleand for the purpose of quality
improvement, however the study was conducted in accordance with good clinical practice principles and

NUH Trustand such procedures were followed.

2.3.1 Participants

Patients were excluded from individual dietary and plate wasteassessmentif they were <65 years old,
were terminallyill/on end of lifecare pathway or were receiving enteral or parenteral nutrition.
Demographic data (sex, age, ethnicity), medical data (CFS, type of fracture, cognitive status), malnutrition
scoreand patientanthropometry from the MUST, (weight (kg), body mass index (BMI) (kg/mZ2), MUAC
(cm), and height (m)), were collected from electronic medical records, medical notes or bedsidecharts,
for patients included in dietary analysis. The MUST scores were calculated by trained ward staff. Patients
were categorised nutritionally vulnerableifthey hada MUST > 1, had reduced oral intake (e.g. consumed
below 50% of requirements over the three days) or presented with risk factorsthateitherincreased
dietary requirements or reduced oral intake (e.g. acute disease, swallowing problems, chewing problems,
immobility neuropsychological problems). Patients weredeemed nutritionally well if they had a MUST 0

and were eating > 50% of meals over the three days and did not present anyrisk factors.

2.3.2 Dietary assessment

Nutritional intakes were assessed via three-day observational dietary histories. For the purpose of this data
collection, a dietary assessment tool was developed for recording dietary intake and plate waste. One
dietitian was present three days a week for four weeks on the ward to record dietary intake. Three-day
observational dietary histories were recorded for one bay per week (total four bays). The dietitian was

presentinthe bay for theduration of breakfast, lunch and dinner to record dietary intake. Meal times were;
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breakfast 8:30am, lunch 12pm and supper 5pm. Additionally, the dietitian visited the ward at least once
between breakfastandlunch,and lunchand dinner to monitor additional snacks. Percentage of each food
item or snack consumed was estimated. Dietary intakeand plate waste data was recorded by hand on the
dietary assessmenttool. The nutritional content of hospital food items was determined froma pre-analysed
menu provided by the catering department and then used to estimate energy and protein intakes.
Manufacturer package labels were used to obtain the energy and protein in snacks from obtained from

outsidethe hospital.

Main meal (breakfastand first course only of lunch and supper) and pudding (only availableas asecond course

atlunch andsupper) patient plate waste was visually estimated (%) by the dietitian. Energy and protein from

beverages and ONS were not included within three-day dietary histories to allow an assessment of the

adequacy of the food first approach. Data was entered into an Excel spreadsheet. The average energy and

proteinintakeand plate waste was determined for three days.

2.3.3 Energy and protein requirements

‘Overall choice’ and ‘overall intake’ were compared againstthe Digest nutritional standards (Table 2.1).
The target range for energy is 1840-2772kcal and protein 45 (females) —56g (males) for ‘nutritionally well’
patients and 1840-2772kcaland 66 —83g protein for ‘nutritionally vulnerable’ patients. The Digest
beverages should provide 184kcal and 14 g protein for ‘nutritionally well’ and 264kcal and 13g protein for
‘nutritionally vulnerable.’ Total daily energy and protein intaketargets set by the ‘The Digest’ were
adjusted accordingly to accountforinability of a dietitian to record beverage intake. ‘Nutritionally well’
patients should beaimingfor 1656 - 2588kcaland 31 (females)—42g(males) protein and ‘nutritionally
vulnerable’ 1576 —2508kcaland 53 —70g protein. Overall,intake was considered adequateifitmet 100%
of the Digest Standards.

2.3.4 ONS consumption

In February 2022, itbecame mandatory at QMC for all patients with neck of femur hip fractures to be
prescribed the ONS FortisipCompactProteintwicedaily, unless contraindicated. Between Februaryand
March 2022 Fortisip Compact Protein bottles were collected by one dietitian from patients’ bedsides
before usual disposal by ward staff. Fortisip Compact Protein bottles visible on the ward were collected at
sporadicintervals. Theremainingliquid (ml) in the bottles was weighed to the nearest 0.00gon a set of
calibrated digital scales. Data was entered into an Excel spreadsheetand average consumption and waste

calculated.
2.3.5 Ward level food waste

At the end of lunch and supper food waste from the food trolley and the patient’s plates were collected in
separatebin bags by thekitchen staff. The bags of food waste were then weighed to the nearest0.00kg on

set of calibrated scales. Data was entered into an Excel spreadsheetto determine the average waste.
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2.3.6 Statistical analysis

Anonymised data was analysed using SPSSversion 17.0. Descriptive statistics in terms of means and standard

deviations wereused to describethe demographic and medical characteristics of the participants.

Unpaired t tests were used to determine anysignificantdifferences between the energy and protein
content of nutritional standardsand ‘overallintake’ and ‘overall choice,’ and between nutritionally
vulnerableand nutritionally well for ‘overallintake’ and ‘overall choice.” Unpaired ttests were also used
to determine differences between mealtime weighed food waste. Plate wasteat each meal was analysed

usingoneway ANOVA.

2.4 Results
2.4.1 Demographics

Three-day dietary histories were collected from 19 different older T&O patients. Patients were
approximately equallydivided by gender, with a slight majority of male participants (n=10 males, 52.6%).
The mean age was 84 £ 9.0 years (range 70 -98 years). The averagelength of staywas 27 + 16.3 days
(range7 — 62 days).

The ethnicity was availablefor 78.9% (n = 15), of which 100% were White British.

The majority (n=10,52.6%) had an Abbreviated Mental Test 4 Score of 4, followed by 0 and 2 (n =3, 15.8%),
1(n=2,10.5%)and3 (n=1,5.3%). 15.8% (n = 3) had a documented dementia diagnosis.

The most common fracture was to the neck of femur (n = 13, 68.4%). Other fractures included wrist and
shoulder (n=1, 5.3%), trochanter (n = 1, 5.3%), radius (n=1, 5.3%), ankle(n =1, 5.3%), and tibia/fibular (n =
1,5.3%). One patient was admitted due to dislocated hip rather than fracture. A CFS was availablefor 78.9%
(n = 15). Forty percent (n = 6) hada scoreof 5,33% (n =5) ascoreof 6,13% (n=2) a scoreof4,and 7% (n =
1) hadascoreof2 and7.

2.4.2 All-cause mortality

Two nutritionally vulnerable patients (10.5%) died in hospital. A further four patients (21.1%) died within

three months of initial admission of which three were nutritionally vulnerable and one nutritionally well.

2.4.3 Anthropometry

An initial weight was availablein 73.7% (n = 14) patients, which was estimated for the majority (n =13,
92.9%). The remaining patients (n =5) had a MUAC. The average weight was 67.1 + 22.9 kg (range 34 —
128kg). The mean BMI for patients who had a weight was 23.8 + 5.9 kg/m? (range 15.11 —39.5 kg/m?).
Forty percent (n = 2) had a MUAC < 23.5cm suggestinga BMl is likely <20kg/m?2 and 60% (n = 4) between
24 —28cm suggesting BMI is likely between 20 — 30 kg/m?. Height was estimated in all patients. Average
height was 1.67+0.12m (range 1.5 - 1.88m).
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2.4.4 Prevalence of malnutrition risk

All patients had ‘MUST completed at least once during their admission. The overall prevalence of
malnutrition risk using ‘MUST was 47.3% (n =9) comprising26.3% (n=5) at medium riskand 21.1% (n
=4) at highrisk. Assessmentof nutritionalstatus usingthe ‘MUST’ was completed in63.2%(n =12) on

dayone of admission whilst26.3%(n =5) were assessedonday2and5.2% (n = 1) days three and four.

A subsequent MUST before dischargewas availablein 89.5%(n=17). MUST remained stablein 64.7%(n =
11). MUST decreased bya scoreofone in17.6%(n = 3), of which66.7% (n= 2) were deemed atlow risk of
malnutrition. MUST increased by a scoreof one in11.8% (n = 2) and fourin 5.9% (n = 1) all of which were
new incidences of malnutrition risk. The majority of patients were classified as nutritionally vulnerable
(73.7%,n =14).Energy and protein from hospital main meals, and snacks (including non-hospital) are shown
in Table 3.0. The average nutritional intake for nutritionally well and vulnerable was highest at lunch. The
majority of nutritionally vulnerable (n =10, 71.4%) and nutritionally well (n =4, 80%) consumed snacks (e.g.

biscuits, cupcake or sweets) on at leastone of the three days.

2.4.5 ‘Overall choice’ and the Digest standards

Table2.2 shows the mean energy and protein provision and consumption for nutritionally well and vulnerable
patients. There was no significant differences (p > 0.05) observed for ‘overall energy’ and ‘protein choice

between ‘nutritionally well’ and ‘nutritionally vulnerable.’

Sixty percent (n = 3) of ‘nutritionally well’ met the lower end of the Digest energy standards. Thehigher
end of the energy standardswas not met. All ‘nutritionally well’ met protein standards. ‘Overall energy
choice’ was lower (p £0.05) than the higheststandard and higher (p 20.05) than the loweststandard.

‘Overall protein choice’ for ‘nutritionally well’ males and females was significantly higher than standards
(p £0.05).

The lower end of the Digest standards for energy was met by 35.7% (n =5) of ‘nutritionally vulnerable.”
The higher end of the energy standards was notmet. The average ‘overall protein choice’ was within the
standardrange. The lower end of the protein standards was metby 71.4% (n = 10) of which 30% (n = 3)
met the higher end of the protein standards. ‘Overall energy and protein choice’ was significantly (p <
0.05) lower than the higher end of the standards butnot significantly (p 20.05) higher than the lower end

of the standards.

2.4.6 ‘Overall intake’ and Digest standards

There was a significant difference (p < 0.05) observed for ‘overall energy’ and ‘protein intake’ between

‘nutritionally well’ and ‘nutritionally vulnerable.’

Sixty percent of ‘nutritionally well’ patients metthe lower end of the energy standards and 100% protein

standards. ‘Overall energy intake’ was lower (p < 0.05) than the highest standard and higher (p 20.05)
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than the lowest standard. ‘Overall protein intake’ for ‘nutritionally well’” males and females was

significantly higher (p <0.05) than standards.

No nutritionally vulnerable patient’s ‘overall intake’ met energy or protein standards. ‘Overall energy’ and

‘proteinintake’ for nutritionally vulnerable patients was significantly lower than standards (p <0.05).

Table 2.2: Mean (SD) three day energy (kcal) and protein (g) provision and consumption for nutritionally
vulnerable and nutritionally well patients.

Nutritionally vulnerable (n = 14)

Overall choice

Overall intake

Energy (kcal) Protein (g)
117.6(72.0) 3.72(2.6)
293.7(206.2) 13.1(9.0)
200.8 (163.7) 7.7 (6.4)
31.3(44.7) 0.2 (0.36)
643.4(353.6) = 24.8(14.0)

Nutritionally well (n = 5)

Nutritionally well + Nutritionally vulnerable (n = 19)

Energy (kcal) Protein (g)
Breakfast 186.4 (94) 5.8 (2.9)
Lunch 696.1(213.7)  28.2(10.0)
Supper 486.6 (138.5) 21.5(6.9)
Snacks 131.9 (155.7) 1.4 (1.5)
Total 1501.0(341.9)  56.9(13.3)
Overall choice
Energy (kcal) Protein (g)
Breakfast 217.8(145.7) 5.8 (3.4)
Lunch 766.4 (90.4) 33.4(5.8)
Supper 576.2(61.8) 28(5.4)
Snacks 109.5(97.7) 0.8 (0.6)
Total 1669.9 (288) 67.9
(6.2)
Total 1545.4(322) 59.8(12.6)

2.4.7 Plate waste

Overall intake

Energy (kcal) Protein (g)
179.3(123.9) 49 (3.1)
743 (84.3) 32.9(6.7)
560.4 (69.4) 27.2(5.8)
109.5(97.7) 0.8 (0.6)
1592.1 (257.0) 65.7
(8.5)

893 (533) 35.6(33.8)

Waste (%)

Main meals Puddings
36.0(38.4) n/a
54.4(25.5) 47.6(32.3)
69.1(28.4) 29.5(39.9)
n/a n/a
53.1(26.6) 38.6 (32.2)

Waste (%)

Main meals Puddings
6.7 (8.2) n/a
2.6 (5.2) 3.4 (6.8)

3 (6) 0

n/a n/a

4.1 1.7

(5.8) (3.4)
40.2 (42.3) 28.9(30.4)

The averageplatewaste (%) is showninTable2.2. ‘Nutritionally vulnerable’ on average had a higher plate

wasteacross all mealsthan ‘nutritionally well’ (p <0.05). Plate waste was greatestat main meals compared

to puddings for both patientgroups. ‘Nutritionally well’ wasted 4.1% of main meals and 1.7% of puddings,

whilst ‘nutritionally vulnerable’ patients wasted over 50% of their main meals and over 33% of their

puddings. On average main meal plate waste was greater than pudding waste in ‘nutritionally well’ (p 2
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0.05) and ‘nutritionally vulnerable’ (p < 0.05). Main meal plate waste was greatest at breakfast for

‘nutritionally well’ (p 2 0.05) and supper for ‘nutritionally vulnerable’ (p < 0.05).

2.4.8 Ward waste

Food waste was measured over fivedays.The average weighed waste is showninTable2.3. There was no
significantdifference(p 2 0.05) between main meals for patientwaste and food trolley waste, or between
food trolley wasteand patientwaste. The total wastefrom lunch and supper can be extrapolated to 86.8kg

a week or4526kga year (4.5 Tonnes).

Table 2.3: Mean (SD) ward waste (kg) from the patients and food trolley at lunch and

supper
Meal time Ward patient waste (kg) Food trolley waste (kg) Total waste
(SD) (SD) (kg) (SD)
Lunch 3.2(1.3) 3.7 (0.8) 6.9
Supper 3.0(1.0) 2.5(0.4) 5.5
Total 6.2 (1.2) 6.2 (0.9) 12.4

2.4.9 ONS compliance

Thirty-three Fortisip Compact Protein bottles were collected from 11 neck of femur fracture patients.
Compliance was 28.3 (38.8)% ( i.e. the quantity consumed as a proportion of the quantity provided). This
equates to 84.9kcal and 5.1g protein per supplement. Under one third, 27.3% (nine), of the supplement drinks
had less than 50% of the supplement drink leftover, whilstthe remaini ng supplements had morethan halfleft,
of which 79% (19 bottles) had 100% supplement drink | eft. Five (15.2%) of the all supplementdrinks had been

fully consumed.

2.5 Discussion

This serviceevaluation projectinvestigated whether older T&O patients meet BDA nutrient standardsand
arecompliantto ONS, as well as exploringtheward’s food waste. To our knowledge this is thefirst
observational study exploring three-day dietary intakes specifically in older T&O patients and food waste

these patients.

Although, hospital menus have been developed and analysed to meet BDA standardsfood provisiondoes
not sufficeall T&O patients. Theresults obtained demonstrate ‘nutritionally well” arelikely able to meet
the adjusted daily energy and protein nutrient standards only through the meals provided and
supplemented with additional snacks. This isin contrastto ‘nutritionally vulnerable’. All ‘nutritionally well’

patients met daily protein standards however, as provision from ‘overall choice’ was lower than standards
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for 40%, ‘overall intake’ was consequently lower. Food provision met energy for 71.4% and protein for
100% of ‘nutritionally vulnerable’, but no patientconsumed enough to meet nutritionalstandards.
Current food provision strategies and systems need to be re-evaluated as not all patientsareableto meet

their nutritional needs eveniif provided with sufficientfood.

The percentage of patients meeting standardsthrough dietaryintakein this study was considerably higher
for ‘nutritionally well’ and lower for ‘nutritionally vulnerable’ than previously reported. Previous studies
have reported between 14.8% (Pullen etal., 2017) to 36% (Beavan et al., 2018) and 28.4% (Pullen et al,,
2017)to 63% (Beavanet al.,2018) ‘nutritionally well’ meeting energy and protein standards respectively,
and 8.3% (Pullenetal.,2017)to 60% (Beavanet al.,2018) and 16.7% (Pullenetal.,2017)to 70% (Beavan
etal. 2018) ‘nutritionally vulnerable’ meeting energy and protein standards respectively. In these studies
above, age ranged between 22 — 98 years, data was collected from 24 — 25 inpatients wards and inclusion
criteria was stricter (e.g. patients excluded if they did not order three hospital meals, or were receiving
therapeutic diets). The differences in the results of these studies could account for observed differences
towards percentage of patients that met recommendations. Additionally, ‘nutritional vulnerable’ were
defined by a low MUST only. As per BDA definition, appetite, quantity of food consumed and disease state
should be considered. Exclusion of these criteria may haveresultedin lower observed dietaryintakes for
‘nutritionally well’ as ‘nutritionally vulnerable’ patients may have been miscategorised as ‘nutritionally

well’.

In this study population, theaveragedaily energy and protein intake from food for all T&O patients was
893kcal and 35.6g (excluding ONS) respectively. This is slightly higher than previously rep orted energy
intakes of 714kcal in older T&O patients (Taibetal., 2021). Where both energy and proteinintake has
been recorded, geriatric orthopaedic rehabilitation patients had mean averages of approximately 900kcal
and 30g protein per day. However, these intakes include contribution by ONS limiting comparability to the

present study (Rosenberger et al.,2019).

Low proteinintakes atmeals arenot adequateto stimulate MPS. Older adults needto consume 25-30g of
protein at each of their three meals a day to stimulate MPS (Mamerow et al.,2014;Paddon-Jones and
Leidy, 2014 and Thalacker-Mercer and Drummond, 2014 and Deutz, and Wolfe, 2013).In older T&O
inpatients normal limb function and mobility is disrupted. The associated declinein inactivity ind uces
rapidloss of musclemass (MPS < MPB) (Howard et al.,2020). Poor musclereserves have profound

negative impacts for a patientincludingincreased mortality (lida etal., 2021).

Mean plate waste has previously been reported at approximately25%in a study of geriatric orthopaedic
patients onrehabilitationwards (Bannermanetal.,2016). This currentstudy reports higher platewaste;
40% and 29%at main meals and puddings respectively. Thereare many reasons why platewastein
hospitalsis higher than other settings. Low appetite has been found to accountfor 40% of all patients’

reasons for leaving food (Hongand Kirk, 1995). Lower findings fromthe previous study could be
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attributed by choiceto exclude patients on a texture-modified diet of whom plate wastetends to be

higher (Razallietal. 2021). Hospital platewasteis associated with reduced nutritional intakes.

Of concern was the factthat no nutritionally vulnerable patients met energy or protein standards despite
sufficient provision. Older T&O patients, specifically hip fracture patients,areatrisk of declinein muscle
mass and function secondary to the combination of i ncreased inflammatory burden and muscledisuse
(Chen et al.,2014). Meeting energy and protein requirements is critical to ensure maintenance of muscle
integrity, good wound healingand improved rehabilitation. Thereasons for poor hospital dietary intake
were not explored in this serviceevaluation. Qualitativeresearch is warranted to explorefactors

impacting food choices and dietary intakein hospital.

For older patients who have poorer appetites, overly large portion sizes arereported as a problemin
several studies; however, there are challenges faced with meeting nutritional requirements by reducing
portion sizes. Increasing meal frequency with smaller meals does notincreasefoodintakesin older
patients (Dunne and Dahl,2008). Food fortification is recommended by NICE may help to overcome this
barrier (NICE, 2006). Food fortificationinvolves increasing the energy density of existing meals by adding
energy-rich foods (e.g. addingcreamand butter to soups). At NUH NHS Trust meals arenot fortified. The
feasibility and acceptability of food fortification should be explored more widely among hospitals catering
divisions, including NUH NHS Trust, as research has shown food fortificationto significantly increase
energy intakes (Pritchard etal.,2014) and decrease platewastein hospitals (Allison etal., 2000). Itis also
possiblethatthereis alack of nutritional guidance for food choice, specifically ‘nutritionally vulnerable’,
and patients are quite simply notalways offered full choiceavailable (Naithanietal., 2008). Itis the
responsibility for all health care professions to facilitate patients with respectto makingappropriatefood
choices.Toenablethis, staffshould receive dietetic-led trainingand hospital food and drink careplans

specific to patientgroup.

ONS are widely recommended for supporting those who are malnourished or at risk of malnutrition. Patients

need to comply with ONS to havethe desired effects. ESPEN recommend ONS offered to a malnourished older

person to provide at least 400kcal/day including 30g or more protein/day (Volkert et al., 2019). This study

demonstrated that complianceto ONSis low, 28% (85kcal, 5g protein per supplement), which is consistent with

previously published results in older adults in hospital (Gosney, 2003 and Lawson et al., 2000). In this service

evaluationonly one supplement stylewas collected (milkshake) as this is routine prescription for hip fracture

patients at NUH NHS Trust. As personal choice can improve compliance the comparability of these findings have

limited applicationto other supplement styles (e.g. to yogurt-style, Juice-style, mousse-style) (Norris, 2012).

Collectingdietaryintakedata inthe hospital environmentcan be challenging. This study observed dietary
intakeatmain meals and specific time points in between meals over three days for each patient. Three-day
dietary histories provides greater insight of typical dietaryintakein hospital than 24 hour recalls. Dietary
provision frombeverages were not recorded due to limited capacity of the study team. Energy and protein

rich beverages such as milk, Horlicks and hot chocolate may have been offered to patients to increase
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overall dietary intake. Ideally, patients would have been observed constantly over the day to capture all
food and drinkitems consumed. Additionally, plate wasteand food intake were based on visual estimations
and recorded as percentage rather than weight. Visual estimations methods introduce problem of
subjectivity into the assessment, although, inter-observer reliability was reduced as data was collected by
the research dietitian only. Weightby measure may be considered a more accuratemeasure ofintakeand
waste. Visual estimation by dietitians have been highly correlated with weighed food intake (Kawasaki et
al.,2016) butlimits of agreements have been found to be wide. There arestill someinaccuracies with visual
estimation thatcan reducethestatistical significance. Digital photography to record dietary intake and food
waste may be a more appropriateand accurate method allowing unrushed estimates to be made later and
could be considered in future studies (Winzer, Luger and Schindler, 2018). Additionally, comparing
nutritional intake against individual requirements in addition to Digest standards would have provided a

more thorough andvalid assessment of the nutritional adequacy of older T&O patients.

2.6 Conclusion
This serviceevaluation projectsupports findings of other studies thatenergy and proteinintake in older
T&O patients in hospitalisinadequate. High levels of platewaste highlightthat more actionis required to
supportadequateintakeand reduce the environmental burden. ONS areused to provideadditional
nutrients however, on average less than a third of the bottle is consumed. Further studies are urgently

needed to investigatethe effectiveness of targeted interventions including alternative forms of ONS to

supportdietaryintakes, particularly for elderly rehabilitation patients.

2.7 Improving NUH food provision service

The majority of patients had hip fractures. Low dietary intake data was shared with the Acute Adult
Dietetic Team and T&O staff. Subsequently, this helped to trigger the development of the Femoral
Fragility fracture Nutritional pathwayin February 2022 whereby all patients with Femoral fragility
fractures areprescribed ONS as partofroutine careto improveoverall energy and protei nintake
(explainedinstudy 3). ONS compliancedata was collected in March 2022 after theimplementation of the
Femoral Fragility fracture Nutritional pathway. Complianceto ONS was highlighted to be low. These
findings lead to innovation of a high protein, fortified icecreamto see if this would improve dietary
intakes in patients with femoral fragility fractures. Additionally, multiple education sessions were
delivered across Spring 2022 to T&O Nursing staff by myselfand the dietetics department sharingand
addressingtheseissues aswell as providing practical solutions. During the study | reported any
suggestions on howto improvethe cateringservicereceived fromthe ward staff to the chief dieteticand
cateringtechniciansothatthey could be taken forward to the “Nutrition Strategy Group”. Suggestions
included providinga hot puddingatdinner, not onlyatlunch, and developinga visual menu for patients

with dementia. Finally, a copy of this reportwill beshared with the chief dietetic and cateringtechnician
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who is involved in menu development and oversees food waste at NUH. A meeting canthen be arranged

on how to reduce food waste (e.g. enhancing meals with additional energy through food fortification).

2.8 Post-study reflection

This is the first time | have observed the whole duration of all meal times. The experience has been eye
opening.The NHS areclearly understaffed and thisis having asignificant negativeimpactto patients. There
are not enough staffto help those who require mealtime assistance meaning patients are missingouton
vital energy and protein to help with recovery. Supper felt especially rushed as for some patients their
meal was taken away before they had a chanceto finishitor havethe opportunity to startit, it ap peared
kitchen staff were keen to get their job finished with. The experience has also made me reflecton my own
dietetic practice when interpreting food charts and the importance of detail. There was one case where

|II

the food chartstated a ‘nutritionally vulnerable’ patient managed “75% main meal” and “all pudding,”
rather than detailing individual food components. Complete meal targets should have provided the
nutritionally vulnerable patient with a minimum of 800kcal and 25g protein. In fact the patient was only

having two scoops of mash potato (188kcal,1.1 g)and oneicecream(51kcal, 1g).

The main challenges faced was with data collection of ONS and weighed food waste. For patients prescribed
ONS | left yellow boxes with instructions on for the ONS to be placedin before disposal so thatl was able
to weigh what was left over atthe end of the day and monitor weekend compliance. | also communicated
this with to the ward manager and ward staff. However, the majority of thetime | would return to the ward
to find either the boxes had been binned, the ONS not inthe boxes or the boxes used for storage of other
items (e.g. facewipes, tissue paper, food). To overcome these challenges | could have asked the patient, if
able, to record their own complianceto ONS. Secondly, patient plate waste and food waste from the food
trolley is usually collected in the same bin bag. For the purpose of the study, | asked the kitchen staff to
disposeof the patient plate wasteand food trolley wastein differentbin bags to enable me to weigh them
separately. Unfortunately, on multiple occasions this was notadhered to, especially at the end of the day
when some of the kitchen staff were rushingto leave. Additionally, sometimes the waste bags were

collected for disposal beforel had a chanceto weigh them.

If this study was to berepeated, | would suggestaimingto record energy and proteinintake from beverage
as well. It was not feasibleto be for myself to be on the ward from when the patient woke up until when
they went to bed. Ideally, a larger study team would be required to help collect data and divide out
workload. Additionally, to determine the accuracy of my estimates of energy and protein consumed bya
patient | would have ideally weighed the food components at the start and end of the meal to work out

exactproportions and donethis ina smallsample of patients.
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Chapter 3:
The N-ICE CREAM study

Comparison of the taste and acceptability of a new ice
cream based nutritional supplement (Nottingham-Ice
cream) with standard hospital milkshake oral

nutritional supplement in older people in hospital

who have suffered a broken bone

Aims: To design and conduct a study:

* To evaluate the acceptability of using Nottingham-Ice cream (N-ICE CREAM) with standard
ONS; Fortisip Compact Protein in patients with fractures requiring ONS as part of routine care.

* Todetermine whether N-ICE CREAM could be use in the nutritional pathway for older people
who present to hospital with a hip fracture or spine fracture requiring ONS as part of routine
care.

Hypothesis:
N-ICE CREAM will be just ‘as accepted,’ if not more acceptedthan the milkshake ONS.

Primary objectives

* Todetermine the patient’s acceptability to N-ICE CREAM and the milkshake ONS.
* Todetermine the most preferred product.

Secondary objectives

* Todetermine the compliance to milkshake ONS and N-ICE CREAM.
* Toassess the patients attitudes towards milkshake ONS and N-ICE CREAM.
* Toinvestigate the feasibility of having N-ICE CREAM at home.
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3.1 Abstract

Introduction: Older patients with hip or spine fractures are extremely frail and clinically complex
vulnerable to malnutrition. Prescription of oral nutritional supplements (ONS) as part of routine care at
NUH NHS Trust is recommended for these patients to improvedietaryintake. Unfortunately, compliance
to ONS is often low. There is promising but limited research exploring the potential of ice cream as a
nutritional intervention. The purpose of this study was to compare the acceptability of new high protein,

fortified,icecreamcalled Nottingham-Ice Cream (N-ICE CREAM) with standard ONS.

Methods: A singlecentrerandomised controlled crossover trial was conducted. Fifty older (265 years)
patients with hip or spinefractures,atlowor medium risk of malnutrition and requiring ONS as routine
care, recruited from the trauma and orthopaedics (T&O) ward were included. Patients received both two
days worth of N-ICE CREAM and the milkshake ONS but in different orders; Group A, N-ICE CREAM first;
Group B, milkshake ONS first. Compliancewas recorded. Acceptability (hedonic characteristics), attitudes

and preferability of each productwas measured using questionnaires.

Results: Mean (standard deviation, SD) age of the patients was 80.6 (7.7) (82% femaleand 18% male), with
the most common injury hip fracture (96%). From the responses recorded the majority (n = 21, 67.7%)
preferred N-ICE CREAM. Mean complianceto N-ICE CREAM was greater in both Groups (Group A (n =22)
69.9 (30.0) % and Group B (n = 26) 56.3 (39.3)%) compared to the milkshake ONS (Group A (n=22) 434
(4.7) % and Group B (n =26) 53.6 + (40.2) %). This was only of statistical significancein Group A(p < 0.05).
Mean hedonicratings (1 =dislikealotto 7 =likea lot) for all characteristics were higher for N-ICE CREAM
with an overall impression score of 5.8 compared with 4.6 for the milkshake ONS. Confidencein consuming
both products decreased with increasing length of time. Both had an overall confidence score of 2.9 (1 =

very unconfidentto 5 = very confident).

Conclusions: N-ICE CREAM is more accepted and preferred by older patients with a hip or spine fracture
compared to standard milkshake ONS. N-ICE CREAM presents as a promising alternative/option for
patients in the nutritional managementof hip and spinefractures. Further, researchis needed to explore

the most suitable time for N-ICE CREAM administration and long-term compliance, as well as clinical

outcomes.
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3.2 Introduction

Fallsand fragility fracturearea common and serious health issuefaced by older adults (Public Health
England, 2019). Older adults admitted to hospital with fragility fractures represent over four million
hospital bed days perannumin England alone(Tremi et al.,2010) incurringa costof £4.4 billion annually
to the UK (NICE, 2018).Older adults who havea fragility fracture are often extremely frail, clinically
complex and vulnerableto malnutrition (Murphy etal.,2000). Fragility fractures are highly prevalentin
the bones of the spine (vertebrae), hip (proximal femur) and wrist (distal radius) (NICE,2012). Hip
fractures arethe leading causeof accident-related mortality in older people, with 70,000 to 75 000 hip
fractures occurringannually (NICE,2016) and 63% of these patients malnourished on hospital admission
(Riemen and Hutchison, 2016). Mortality rateis highin older patients with hip fractures; approximately
10% die within one month and a third within twelve months (NICE, 2011). Demographic projections reveal
UK annual incidence of fragility fractures will rise with respectto an ageing population (NICE, 2016). The
increasing number of fragility fractures depicta considerableand significant pressure on patients, carers

and hospital services.

Nutritional statusis likely to deteriorate followinga fracture requiring hospital admission dueto a
reductionindietaryintake,increased restingenergy expenditure and increased requirements for protein
and micronutrients, related to bone repair, physiotherapy and surgery wound healing (Laur, McCullough,
andKeller,2015). Specificallythecatabolicresponseto a hip fracture canlastup to three months post-
surgery (Paillaud etal.,2000). Adequate nutritionis imperativein this period inimproving postfracture
recovery, optimising function, improving health outcomes and preventing subsequentfractures.
Unfortunately, dietaryintakeis often sub-optimal in older adultsin hospital with fractures. Protein
recommendations are not met by patients in hospital with hip fracture (Hoekstra etal.,2011;Botella-
Carreteroet al.,2010 and Pedersen, 2005) and hospitalised older patients in general (Weijzeb et al., 2020
and Scheutz et al.,2019). Unpublished findings from NUH NHS Trust have reported the average three-day
dietaryintakefor nineteen older trauma and orthopaedic (T&O) patients at893kcal of energy and 36g
protein. The European Society for Clinical Nutrition and Metabolism (ESPEN) recommend protein intakes
of 21.5 g/kg/day for patients with severe injuryand 1.2-1.5 g/kg/day for patients atrisk of malnutrition
due to chronic conditions (e.g.frailty) (Deutzet al.,2014). An older female weighing 60kg with a hip
fracturetherefore may have proteinrequirements of 90ga day. Evidently, this patientgroup does not
suffice nutritional requirements despite malnutrition a strongindependentriskfactor for recurrent
fractures. Diminished muscle mass and strength associated with malnutrition contributes towards
functional decline, disability, frailty, fallsand increases mortality (Xu etal.,2022). Only a minority of
patients with hip fractures will completely regain their previous abilities (Royal College of Physicians,
2019). Loss ofindependence in activities of daily livingincluding walkingand shoppingas result of
functional declineleads to older adults requiring long-term careafter hip fractureand decreased QoL

(Amarilla-Donoso etal., 2020).
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Dietary counselling, mealtime assistance, food fortification, texture modified meals/drinks and
prescription of oral nutritional supplements (ONS) contribute towards the management of malnutrition
(Raynaud-Simon, Revel-Delhom and Hebuterne, 2010 and Volkert et al 2006). The aim of ONS’s are to
increasedietaryintakewhen diet aloneis unableto meet daily nutritional requirements. Thereare many
ONS styles (milkshake, juice, yogurt, smoothie, mousse, soup), formats (liquid, powder, pudding, pre-
thickened) volumes, energy densities and flavours available. Benefits of consuming ONS includeincreasing
overall energy and protein intake, improvements in long-term functional status and decreased
postoperative complications, hospital stay and healthcare costs ( Travers etal.,2018 and Stratton, Green
and Elia, 2003). Habitually reported poor dietary intake in hip fracture patients has been acknowledged
by ESPEN who in May 2018 recommended, “older patients with hip fracture shall be offered ONS
postoperatively.” This is regardless of nutritional status (Volkert et al., 2019). In February 2022, this
recommendation became integrated into routine care NUH NHS Trust and was extended to the
management of spinal fractures due poor dietary intakes in these patients . As part routine care, older
patients with femoral fragility fractures and vertebrae fractures are prescribed a milkshake-style ONS
called Fortisip Compact Protein (FSCP) twicea day to provide an additional 600kcal and 36g protein a day.
Good adherence is a primary determinant of the effectiveness of ONS (Lester et al.,2022). However, this
presents as a significant challengein older people. Complianceto ONS has been reported at 37% in
heterogeneous groups of older adult patients (Gosney, 2003)and at 14.9% in older orthopaedic patients
(Lawson et al., 2000). Specificto NUH NHS Trust, complianceto ONSin older patients with femoral fragility
fractures is 28%. Taste, flavour and texture are key influences of ONS compliance; poor flavours and overt
sweetness have been reported as reasons for dislike of ONS. Approximately, 56% of older patients
prescribed ONS do not like them of which 25% disliked the taste (Gosney 2003). There is a need for an
ONS which patients enjoy and are easy for them to of which ice cream has strong possibility of

accomplishing.

Ice cream presents as a unique approach to improve dietary intake. The administration of ice cream in
the acutesettingis a highly empirical practice, for instanceat QMC 35% (n=36) and 43% (n=47) inpatients
from one T&O ward ordered ice cream at lunch and dinner respectively over four days. There are over
140 ONS available in the UK market but none ice cream style. There is promising but limited research
exploring the potential of ice cream as a nutritional intervention. Ice cream has proven successful in
improving QoL (Casas etal.,2012) and shown favourableamong oncological patients with 88% reporting
they would rather eatice creamthatconventional nutritional supplements (Wright, Marks and McDougall
2008). Unfortunately, standardicecreamavailableon the market includinghospitalsicecreamis lowin

energy and protein (e.g. at NUH NHS Trust one servingoficecream contains 51kcaland 1g protein).

This study builds upon a previous ice creamserviceimprovement project conducted at NUH NHS Trust,
whereby ortho-geriatric patients showed anincreasein energy intake by 41%for those consuminga high

energy and proteinicecream(Taib et al.,2021). Theicecream used inthe previous trial was a different



recipe. Nottingham-Ice cream (N-ICE CREAM) used in the present study was made ata localdairyfarm

andis a new recipe.

N-ICE CREAM; a vanilla flavoured ice cream fortified with vitamin D and leucine. N-ICE CREAM was
developed under strictconditionsata local dairy cow farm; the DreamyCow Farmhouse, and by personnel
with appropriate food safety qualifications. The DreamyCow havebeen producingand supplying their own
icecreamsince 2007 tolocal businesses. The Research dietitian (aka myself) wasinvolved in theinitial and
final development of N-ICE CREAM. The primary stages of the product development involved adding
different quantities of whey protein and leucine to the DreamyCow’s vanilla base mix. An informal taste
test these different samples were then trialled amongstthe HCOP Research team and T&O ward staff. An
agreement was then made on which whey proteinand leucine contentto use for final developmentbased
on taste. Tubs of NICE CREAM (approximately 80g) weretransported in a temperature controlled van from
the DreamyCow Farmhouse production site to NUH NHS Trust, QMC Campus. N-ICE CREAM was then

transferred to the HCOP Research freezer and stored under strictregulated food conditions.

No study has compared the use of an ice cream based ONS with routinely prescribed hospital nutritional

supplements in older patients with hip or spinefractures.

The hypothesis investigated in this study was thatanicecreambased nutritional supplementcalled
Nottingham-Ice Cream (N-ICE CREAM) would be just ‘accepted,’ if not more accepted than standard ONS

(Fortisip Compact Protein) in older adults admitted to hospital with femoral fragility fractures or

vertebrae fractures. This study aimed to assess the acceptability of using N-ICE CREAM in hospital setting.

3.3 Methods

3.3.1 Study design

The N-ICE CREAM study was single-centreand of a randomised, controlled crossover design.

Ethical approval was granted by Harrow Research Ethics Committee (REC) and all amendments were also
approved. Written informed consentwas gained from all patients or agreement was soughtfrom their
designated representatives. The study was undertaken as partof a MRes programme atthe University of
Nottingham. The study was conducted inaccordancewith Good Clinical Practice principles and was

sponsored by NUH NHS Trust.

3.3.2. Study population

Older adults (265 years) admitted to QMC, Nottingham with fractures requiring ONSas routinecare
duringadmission only wererecruited. Exclusion criteria wereas follows: <65 years old, length of stay< 4
days, scheduled for total parenteral nutrition or tube feeding, MUST Score 2 2, clinically unstable (e.g. in

terminal condition/end of lifesituation), swallowing difficulties, medical of dietary contraindication to any
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feed ingredients (e.g. with known allergies orintolerance to anyingredients in N-ICECREAM or FSCP),
significantrenal impairment (chronic kidney injury stages three or four), any contraindication against
nutritional therapy (includes paralytic ileus<inborn errors of metabolism of nutrients contained in N-ICE

CREAM or FSCP), and could notgive informed consent.

3.3.3. Study protocol

Patients were screened for eligibility on weekday mornings by a member of the Health Care of Older People
(HCOP) Research team.

Study numbers were assigned to consenting patients and an online computer system called ‘Sealed Envelopes’

was used to randomly allocate patients into one of two groupsina 1:1ratio:

e Group A received one tub of N-ICE CREAM twice a day (one 80g tub comprising 155kcal, 154 g
protein) for two days,and then crossed over to one milkshakesupplementtwicea day (one bottle

comprising 125ml, 300kcal and 18g protein) for two days.

e  Group B received milkshake supplementfollowed by N-ICE CREAM.

The total intervention time was four days.

Patients were recruited pre-operatively and post-operatively with the trial starting post-operatively.
Neither group could be blinded to the intervention. There was no washout period. The HCOP Research
team were responsible for administering N-ICE CREAM to the patients. For the firsttwo weeks N-ICE
CREAM was given at 10am and 2pm however, an amendment was made to the study protocol to allow
flexibility in administering N-ICE CREAM at the patients discretion. In the absence of the Research team
(e.g. on weekends, or staffillness) the milkshake ONS was given to patients as per hospital protocol (Figure
3.0). The milkshake ONS was administered to the patients by ward nurses and healthcare assistants.

Milkshakeflavoursincluded vanilla, banana, mocha, strawberry, berries, red fruits and peach-mango.

3.3.4 Nutritional Analysis

Nutritional analysis was completed by Eurofins (Eurofins Scientific, 2021). The nutritional composition of
N-ICE CREAM per 100g consisted for 194kcal of energy, 19.2g protein, 23.15g carbohydrates of which15.3g
total sugar and 2.9g total fat. N-ICE CREAM, was fortified with 200 IU Vitamin D, 1.5g Leucine /100g

however, this was notanalysed dueto limited budget.
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Figure 3.0: Nottingham University Hospitals TrustStandard Operating Procedure forthe
nutritional management for patients with femoralfragility fracture

Nutritional Pathway for patients with femoral

fragility fractu re|

Malnutrition Universal Screening Tool (MUST) completed on admission

!

Prescribe 2 x 125ml Fortisip Compact Protein a day for ALL patients with # NOF
UNLESS CONTRA-INDICATED ON LIST BELOW OR BY PRESCRIBING CLINICIAN

1 x 125ml Fortisip Compact Protein prescribed at 10:00

1 x 125ml Fortisip Compact Protein prescribed at 14:00

Patients with ‘MUST’ Patients with ‘"MUST’ score 2 2,
scoreof 0 or 1 pressure damage or special

Supplement prescribed by diets (e.g. low potassium)

ward doctor — for Supplement prescribed by ward
inpatient admission only doctor and referral made to

Dietitian via Nervecentre.

CONTRA-INDICATIONS to prescribing Fortisip Compact Protein

e Patients on thickened fluids ( Level 1 fluids +)

¢ Patients that are lactose intolerant

* Patients with a milk allergy

* \Vegans

e Patients with Chronic Kidney Disease stages 4-5
* Patients receiving end of life care
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3.3.5 Sample size calculation

A conveniencesamplesize of 50 participants was proposed, based on the time availablefor the MRes and
limited funding for the development of the icecream. Nether-the-less, samplesizes of between 20 and 30
arerecommended sample sizes for a pilot study and thus by recruiting 50 patients (25 crossover in each
arm), would allow meaningful quantitative and qualitative data to be collected (Julious, 2005 and Kieser

and Wassmer 1996).

The recruitment period occurred between June 2022 to August 2022.

Baselinedata fromall patients enrolled in thetrial wererecorded to determine sample characteristics.
The study visits and enrolmentwere carried out by delegated members of the HCOP Research team.
Primary outcomes

3.3.6 Acceptability assessment

Patients with capacity were asked to complete one questionnaire on acceptability for each product after
tryingitfor two days.The questionnairewas developed by the Research dietitian. Each productwas rated
for five hedonic characteristics (appearance, smell, taste, aftertaste and texture) and for overall
impressions. The questionnaire collected quantitativeinterval data using a 6-pointhedonic scale (1=dislike
a lot, 2 = dislike moderately, 3 = dislikea little,5 = likea little, 6 = like moderately, 7 = likea lot) recorded
patients’ ONS ratings. This scalewas modified fromthe 9-point Natick Hedonic Scale (Peryamand Pigrim,
1957) used frequently in food science to compared different foods. The neutral response option was
removed as studies show that inclusion of a neutral option significantly increases the number of people
expressing no opinion when they do (Johns 2005 and Krosnick et al., 2001). Qualitative feedback on

acceptability fromthe patient was alsorecorded.

3.3.7 Preference assessment

Patients who completed both arms of the trial where asked to complete a single closed-ended
dichotomous questioned questionnaireaskingthem to decide whether they preferred N-ICE CREAM or
the milkshake ONS. Responses were also recorded from patients lacking capacity as appropriate. The

guestionnairewas developed by the Research dietitian
Secondary outcomes:
3.3.8 Attitudes assessment

Patients with capacity were asked to complete one questionnaire about their confidence levels towards
havingeach product atleastoncea day for a period of two, four and twelve weeks, in addition to a question

aboutwhat the maximum number of servings a day they could manageon a daily basis. The questionnaire
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was developed by the Research dietitian. Thequestionnaire collected quantitativeinterval data usinga 4-

pointconfidencescale (1 =very unconfident, 2 = unconfident, 4 = confident, 5= very confident)

3.3.9 Compliance assessment

Compliancewas calculated in either one of three ways: (i) dividing the weighed amount of product |l eft over
(g) by the prescribed weight(g) (ii) the patients self-reported consumption of serving (e.g. 0%, 25%, 50%,
75% and 100%) (iii) Theward’s staff estimated recall on behalf of the patient.

3.3.10 N-ICE CREAM feasibility questionnaire

After trialling N-ICE CREAM patients were asked to complete one feasibility questionnaireabouthaving N-ICE
CREAM at home including freezer useand storage. The questionnaire was developed by the Research dietitian.

The questions were closed-ended thus yielded quantitative data.

3.3.11 Statistical analysis

Descriptivestatisticsin terms of means and standard deviations were us ed to describe demographic and
clinical characteristics of the patients. Anonymised data was analysed using SPSS version 17.0.In SPSS
paired samples t-tests were completed to comparethe differences between N-ICE CREAM complianceand
milkshake ONS compliance within groups and unpaired ttests were used to determine anysignificant
differences between groups. Data were considered statistically significant when p <.05. Data were

securely stored and retained by the principleinvestigator at QMCHCOP Department.

3.4 Results

A total of 226 participants were screened, of whom 54 patients were recruited to the study (Figure3.1).
Reasons for exclusion (n=172) included not meeting inclusioncriteria (n=148), declineto participate
(n=18) and other (n =6). Twenty-seven patients were randomised to Group A and Group B. Four patients
were withdrawn from Group A; developed dysphagia (n=1), MUST reassessed to be too high (n =1), x-ray
confirmation showing no fracture(n=1) and discharged beforeanyintervention started (n=1). Fifty

patients were thus included in the baseline demographic and clinical characteristics analysis.

Demographic and clinical characteristics of the patients areshownin Table3.0. Mean (standard
deviation, +) age was 80.6 + 7.7 years (range: 68 — 101 years,82%female and 18% male). The most
common fracturein both Groups was neck of femur (Group A; 95.7%, n = 22 and Group B; 96.3%, n = 26).
The proportion of patients with low (0) or medium (1) MUST scores was similarly matched between
groups;in Group A, 87% (n=20) were atlow risk of malnutritionand 13% (n=3) atmedium risk of
malnutrition,andin Group B,82.5% (n = 22) were at lowrisk of malnutritionand 18.5% at medium risk of

malnutrition.
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Figure 3.1: Patients recruitment flowchart. Modified CONSORT flow diagram
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Table 3.0: Demographic and clinical characteristics of the patientsincluded in the study

Group A Group B Total
n=(23) (n=27) (n=50)
Sex

Male, n (%) 4(17.4) 5(18.5) 9 (18.0)
Female, n (%) 19 (82.6) 22(81.5) 41(82.0)
Age, (years),Mean * SD 80.5+7.9 80.8+7.8 80.6 +7.7
Without Capacity, n (%) 6 (26) 5(18.5) 11(22.0)

Ethnicity
White British, n (%) 17(73.9) 18 (66.7) 35(70.0)
Any other White Background, n (%) 0 (0.0) 1(3.7) 1(2.0)
Unknown, n (%) 6(26.1) 8 (29.6) 14 (28.0)

Social
Lives alone(nocarers), n (%) 14 (60.9) 12 (44.4) 26(52.0)
Lives alonewith carers, n (%) 1(4.3) 1(3.7) 2 (4.0)
Lives with partner, n (%) 5(21.7) 9 (33.3) 14 (28.0)
Lives with family, n (%) 3(1.3) 3(11.1) 6 (12.0)
Nursing home or carehome, n (%) 0 (0.0) 2(7.4) 2 (4.0)
Fracture type
Neck of femur fracture, n (%) 22(95.7) 26(96.3) 48 (96.0)
Fractured C5/C6, n (%) 1(4.3) 0 (0.0) 1(2.0)
Periprosthetic hip, n (%) 0 (0.0) 1(3.7) 1(2.0)
Clinical Frailty Score

(n=17) (n=22) (n=39)
1, n (%) 0 (n=0) 4.8 (n=1) 2.6 (n=1)
2,n (%) 5.9 (n=1) 14.3 (n =3) 10.5 (n=4)
3,n (%) 23.5(n=4) 28.6 (n=6) 26.3 (n=10)
4, n (%) 35.3 (n =6) 14.3 (n=3) 23.7(n=9)
5,n (%) 17.6 (n=3) 28.6 (n=6) 23.7(n=9)
6, n (%) 11.8 (n=6) 4.8 (n=1) 18.4(n=7)
7,1 (%) 5.9 (n=1) 4.8 (n=1) 5.3 (n=2)

Anthropometry

(n=23) (n=27) (n=50)

Height (cm), Mean + SD 160.0+0.07 164.7 £0.09 162.5+0.09
(n=3) (n=2) (n =5)

MUAC (cm) Mean *SD 252+4.1 25.8+0.8 254+3.2
BMI (kg/m?) from MUAC, Mean * SD 20-30 20-30 20-30

(n=20) (n=25) (n=45)
Weight (kg), Mean +SD 61.8+13.4 65.4+ 13.9 63.8 +13.8
BMI (kg/m?2) from weight, Mean + SD 244+ 45 239143 24.1+4.4

MUST Score from (n =50)

0, n (%) 20(87.0) 22(81.5) 42 (84.0)
1,n (%) 3(13.0) 5 (18.5) 8 (16.0)

SD = standard deviation
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3.4.1 Primary outcome
3.4.1.1 Compliance to N-ICE CREAM and the milkshake ONS

Compliancedata to N-ICE CREAM and the milkshake ONSis shown inTable3.1and Table3.2.N-ICE
CREAM compliancedata for Group A was complete; however, for the milkshake ONS compliance data was
incompletefor five patients representing seven milkshake ONS bottles. The availabledata was includedin
analysis. Reasons for incomplete data included being discharged before finishing the milkshake ONS
interventionarm(n=1) and havingthe milkshake ONS bottles discarded by the ward staff but the patient
orstaffunableto recall howmuch had been consumed (n =5). Intotal data on complianceto 88 tubs of
N-ICE CREAM and 81 milkshake ONS bottles was collected. In Group B, compliancedata to N-ICE CREAM
was missing fromseven patients representing 14 N-ICE CREAM tubs. Reasons forincompletedata
included transfer to another hospital (n=2)and dischargefromhospital (n=5) before finishing the N-ICE
CREAM intervention arm. Data aboutthe milkshake ONS was missing fromtwo patients whereby the
milkshake ONS had been disposed of by the ward staff, representing two bottles of the milkshake ONS. In
total data on complianceto 90 tubs of N-ICE CREAM and 102 milkshake ONS was ascertained.

One patientfrom each group was excluded from final analysis dueto only trialling one product. There was
no statically significantdifference (p > 0.05) between mean complianceto N-ICE CREAM between Groups;
Group A(n=22)69.9+30.0 % and Group B (n =26)56.3 +39.3% and no statistically significant difference
(p >0.05) between mean compliancetothe milkshake ONS between groups;GroupA (n=22)43.4+4.7%
and Group B (n =26)53.6 +40.2%. Patients in Group A consumed statistically significantlymore (p < 0.05)
N-ICE CREAM than the milkshake ONS; however, no statistically significantdifference (p > 0.05) was
detected between N-ICE CREAM andthe milkshake ONS compliancein Group B. Compliance percentage
ranged from 0% to 100% for both products (Table3.2). Ten patients (20.8%) consumed all of both N-ICE
CREAM and milkshake ONS. A further seven (14.6%) consumed all N-ICE CREAM and six (12.5%) milkshake
ONS. A higher proportion (n=8, 16.7%) of patients did not consume any milkshake ONS comparedto N-
ICE CREAM (n =2, 4.2%).

As shown in Table 3.1, on average the milkshake ONS increased energy intake more in both groups.
However, this was not significantly greater than the N-ICE CREAM (p > 0.05). Group A ingested more
protein from the NICE CREAM and Group B from the milkshake ONS; however, neither of statistical
significance (p >0.05). Between groups, there were no statistically significant differences (p >0.05) for

energy and protein from NICE CREAM and energy and protein from the milkshake ONS.

3.4.1.2 Product preference

From31responses recorded 67.7% (n=21) preferred N-ICE CREAM to milkshake ONS. Two of theseresponses

were recorded from patients with dementia of whom both preferred the N-ICE CREAM.
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Table 3.1: Mean (+ SD) Compliance to and additional mean (+ SD) energyand mean (+ SD) protein provision

from
N-ICE CREAM and Milkshake ONS
N-ICE CREAM Milkshake ONS
Compliance | Additional daily | Additional daily[ Compliance | Additional daily | Additional daily
(%) Energy (kcal) Protein (g) (%) Energy (kcal) Protein (g)
Group A | 69.9+30.0 217 +91 21545 43.4+4.7 260 +256 15.6 +15.2
GroupB [ 56.3+39.3 175+122 17.3%6.1 53.6+40.2 322 +237 19.3+14.2
Overall 62.5+ 35.7 194 +111 193+ 11 499 +415 293 +248 17.6+14.8
There was no statistically significant difference (p > 0.05) between mean compliance to N-ICE CREAM between

Groups. Patients in Group A consumed statistically significantly more (p < 0.05) N-ICE CREAM than the milkshake

ONS; however, no statistically significant difference (p > 0.05) was detected between N-ICE CREAM and the

milkshake ONS compliancein Group B.

No statistically significant difference between average additional energy and protein within groups and between

groups.

Table 3.2: Mean amount of N-ICE CREAM and milkshake ONS consumed by patients

N-ICE CREAM

Milkshake ONS

Amount of productconsumed (%)

n Mean proportion of
patients (%)

n Mean proportion of
patients (%)

76-100 20 41.7 16 333
51-75 14.6 8.4
26-50 16.7 16.6

<25 13 27.1 20 41.7
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3.4.2 Secondary outcomes

3.4.2.1 Acceptability

A total of 144 and 164 ratings were collected across all five hedonic ratings (Figure 3.2) for N-ICE CREAM
and the milkshake ONS respectively. From all ratings collected for N-ICE CREAM, 87.5% were positive (7 =
like a lot, 6 = like moderately, 5 = like a little) and 12.5% were negative (3 = dislike a little, 2 = dislike
moderately, 1 = dislikea lot). For the milkshake ONS, 62.8% were positiveand 37.2% negative.

N-ICE CREAM was the most often highly rated for all hedoniccharacteristics (Table 3.3) thus the overall
impression score was greater (5.8 for N-ICE CREAM and 4.6 for the milkshake ONS). The most highly
rated hedonic characteristic was texturefor N-ICE CREAM (6.1) and appearancefor the milkshake ONS
(5.7). The lowest rated hedonic characteristic for both was the aftertaste (5.5 for N-ICE CREAM and 3.8
for milkshake ONS).

Taste, the most important factor to affect compliance was rated 5.9 and 4.2 for N-ICE CREAM and
milkshake ONS respectively. Almostall hedonic characteristics for both products had mean rating scores
greater than four. The only exception was aftertaste for the milkshake ONS (but the overall impression of

this productwas rated at 4.6).

From a total of 32 responses 87.5% showed a positive attitude towards the taste of N-ICE CREAM (9.4% rated

“likea little”,28.1“like moderately” and 50% “likea lot”) and 12.5% a negative attitude (6.3% “dislikea little”,

3.1% “dislike moderately” and 3.1% “dislike a lot”). From a total of 34 responses 52.9% showed a positive
attitude towards the taste of the milkshake ONS (8.8% “like a little”, 20.6% “like moderately” and 24%
“likea lot”) and 47.1% a negative attitude (11.8% “dislikea little”, 11.8% “dislike moderately” and 23.5%
“dislikea lot).
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Figure 3.2: Hedonic ratings for N-ICE CREAM and Milkshake ONS.
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Table: 3.3: Hedonic ratings and overall impression: mean (range).

Product N | Appeara N Smel | N Taste N | Aftertaste | N Texture Overall
nce impression
N-ICE CREAM 31| 6.0(2-7) | 22 | 5.7(3-7) | 32 | 59(1-7) (29| 5.5(1-7) | 30| 6.13(1-7) 5.8
MilkshakeONS | 34| 5.7 (1-7) | 30 | 4.6(1-7) | 43 | 4.2(1-7) | 32| 3.8(1-7) | 34| 4.5(1-7) 4.6

Hedonicratingscale: 1 =dislikea lot; 2 = dislike moderately; 3 = dislikea little; 5 = likea little; 6 = like moderately; 7 = like
alot.

3.4.2.2 Confidence

Overall 58.1% (n = 56) and 60.8% (n = 58) responses were negative (very unconfident= 2, unconfident = 1)

towards N-ICE CREAM and the milkshake ONS respectively.

A confidence score for each respective time point was calculated (Table 3.4). Aimost all confident rating

scores were below 3.5 apartfroma score of 4 (confident) towards having the milkshake ONS for two weeks.

There was a negative correlation between length of time and confidence (i.e. patients felt less confident

about having the products for a longer period). Both products had an overall confidence score of 2.9

representinga negative response.

The most commonly reported answer to the maximum number of servings a patientcould feel they would
be ableto consumeon a daily basis was one; N-ICE CREAM (76.6%, n = 23) and the milkshake ONS (58.1%,
n = 18). Just over one fifth (22.2%) and 3.3% felt that they would not be able to manage any servings a
day of milkshake ONS and N-ICE CREAM respectively (Figure3.3).

Table 3.4: Confidence ratings and overall confidence: mean (range).

Product N Two weeks N Four weeks N Twelve weeks Overall
confidence
N-ICE CREAM 33 3.4 (1-5) 33 3.0 (1-5) 31 2.3 (1-5) 2.9
MilkshakeONS | 31 4.0 (1-5) 32 2.5 (1-5) 32 2.1 (1-5) 2.9

Confidencescale:1 =very unconfident; 2 = unconfident; 3 = neutral, 4 = confident; 5 = very confident
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Figure 3.3: A bar chart to show the maximum number of servings a patient
would be able to consume daily
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3.4.2.3 The feasibility of having N-ICE CREAM at home

Table 3.5 shows full results from the feasibility at home questionnaire. All (n =32) but one patient had a
freezer athome. The majority of patients did notsharetheir freezer with anyoneelse (64.5%, n= 20), had
three freezer shelves/drawers (41.4%, n = 12) and consumed food from their freezer every day(53.3%, n =
16). Just over three quarters of patients (76.7%, n =23) reported usually havingicecreamin their freezer.
When asked if they would be prepared to store N-ICE CREAM in their freezer 83.3 (n = 25) said yes and

23.7% (n =7) no. Free-text comments for reasons notto store N-ICE CREAM included “not enough storage

space,” “usually dairy free at home,” and “don’t usually have ice cream.” The most accepted ice cream

storagetub sizewas 125ml (61.3%, n =19) with patients expressingitwas mostconvenientto havethe ice
creamalready portioned out. The favourite flavour was vanilla (64.5%, n =20) fol lowed by strawberry (6.5%,
n =2) and salted caramel (6.5%, n = 2). Less commonly reported favourite ice cream flavours included
banana (3.2%, n = 1), chocolate(3.2%, n = 1), coffee (3.2%, n = 1), lemon (3.2%, n = 1), lemon and ginger
(3.2%, n=1),mint (3.2%, n = 1) and Neapolitan (3.2%,n = 1).

59



Table 3.5: Results of the N-ICE CREAM feasibility questionnaire :(%, (n)).

Percentage (%)

1) Do you have a freezer at home?

Yes 97 (n=32)
No 1.0 (n=1)
1b) If no, would you consider buying a freezer to store N-ICE CREAM?
Yes
No 100 (n=1)
2) How many people do you share your freezer with?
0 64.5 (n =20)
1 29.0(n=19)
2 6.5 (n=2)
3) How many shelves/drawers does your freezer have at home?
1 6.9 (n=2)
2 10.3 (n=3)
3 41.4 (n=12)
4 31.0 (n=9)
5+ 10.4 (n=3)
4) How often do you consume food from your freezer?
Every day 53.3(n=16)
Every other day 30.0(n=9)
Two times a week 13.33 (n =4)
Once a week 3.3 (n=1)
5) Do you normally have ice cream in your freezer?
Yes 76.7 (n =23)
No 23.3(n=7)

6) Would you be prepared to stored N-ICE CREAM in your freezer?

Yes 83.3(n=25)
No 233(n=7)
7) What size ice cream tubs would you rather keep in your freezer?
125ml 61.3(n=19)
500ml 22.6 (n=7)
1 litre 9.7 (n=3)
2 litre 6.5 (n=2)

8) How often does your freezer need defrosting?

Not sure 38.7(n=12)
Once a month 0.0(n=0)
Once every three months 3.2 (n=3)
Once ayear 22.6(n=7)
Every few years 3.2 (n=1)
Self-defrosting 22.6 (n=7)

9) What is your favourite flavour ice cream?

Vanilla

64.5 (n = 20)

Strawberry

6.5 (n=2)
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Banana 3.2 (n=1)
Chocolate 3.2 (n=1)
Mint 3.2 (n=1)
Lemon 3.2 (n=1)
Lemon and Ginger 3.2 (n=1)
Coffee 3.2 (n=1)
Salted Caramel 6.5 (n=2)
Neapolitan 3.2 (n=1)

3.4.2.4 Feasibility of N-ICE CREAM as an ONS

The timing of N-ICE CREAM administration andits consumption period werethe most problematic factors
hinderingits feasibility. Initially, N-ICE CREAM was offered at10amand 2pminlinewith standard
milkshake ONS timings and study protocol. However, itbecame apparentthat patients feltit was too early
to haveicecreamat 10am.The milkshake ONS could beleft open by the patient’s bedside for up to 24
hours in contrastto the N-ICE CREAM where ithadto be consumed before melting (within approximately
20 minutes). It became apparentthatthere needed to be increased flexibility around times when N-ICE
CREAM could be administered. In view of this, study protocol was amended to allow administration of N-
ICE CREAM at any time of the day. Time of day was usually agreed with the patient; however, avoided at
leastone hour before meals (to not affect appetite at meal times) and after six o’clockin theevening (out
of Research team working hours). Common reasons for the Research team being unableto provide N-ICE
CREAM to the patient included;sleeping, having physiotherapy, on the commode and off the ward for a

scanorseeingvisitors.

3.5 Discussion

This study investigated the acceptability of N-ICE CREAM with a standard ONS milkshakein older patients
with hip or spine fractures. To our knowledge, this is the first study directly comparing a high protein,
fortified, ice cream with standard ONS in these patients. The results of this study proved the hypothesis
that N-ICE CREAM would be justas ‘accepted’ if not more than standard milkshake ONS.

Compliancewas highestto N-ICE CREAM in both groups. However, this difference was only statistically
greater in Group A. There is a paucity of literatureon complianceto ONS in older adults specifically those
with fractures. Adherence to ONS is critical for a successful outcome (Travers et al.,2018 and Stratton et
al.,2003).1na Cochranereview of protein and energy supplementationinolder adults (>65 years) mean
compliancewas 66% (range 50 -85%) (Milneet al.,2009). Our study is consistentin reportinglow
compliancein older adults, complianceto N-ICE CREAM (62.5%) and the milkshake ONS (49.9%).
Regardingolder adults with a hip fracture compliance has been reported at 14.9% (Lawson et al.,2000)
and 28% (own MRes findings). Reasonsfor higher compliancein our study could be explained by the

exclusion of malnourished patients and patients at high risk of malnutrition of whom ONS compliance
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tends to be lower (Lawson et al., 2005). Factors impeding N-ICECREAM compliance observed by the
Research team included patients falling asleep, feeling full from mealtimes, timing of administration (e.g.
too early to haveicecream) and being seen by another medical staff member or taken off the ward (e.g.
for a scan) beforefinishing the N-ICE CREAM. Observed barriers to the milkshake ONS compliance
included patients forgettingitwas on their bedside, being unableto reach or self-feed the milkshake.
Similarly, nausea, pain, confusion(i.e. patients with dementia) and disliking the taste were reasons for
poor complianceto both products. Negative comments made about N-CE CREAM and the milkshake ONS
included thetaste being “too sweet.” High sweetness may lead to limited adherence (Lambert et al., 2014
and Gosney, 2003). Furthermore, studies haveshown patients may havedisregarded theimportanceor
ONS with as many as 80% of patients viewing ONS as a snack food rather than a medicine(den Uijl etal.,

2015).

Texture and appearance were N-ICE CREAM’s highest rated hedonic characteristics and appearance and
smell were the milkshake ONS’s. Aftertaste was ranked lowest for both products. This is unsurprising as
the milkshake ONS was fortified with iron, chromium, calcium and zinc which can cause a metallic taste
(Methven et al.,2010) and theleucinein the N-ICE CREAM is known to elicita bitter taste (Delompreet al.,,
2019). Themean overall acceptability score (5.8) for N-ICE CREAM did indicate overall likability by patients
and was higher than for standard milkshake ONS (4.6). Some patients even asked where they could buy N-
ICE CREAM.

The majority of patients preferred N-ICE CREAM (67.7%). Preference to a ‘higher’ protein icecream
(160kcal, 3.2g protein) over conventional standard ONS has reported in one other study where 88% of
oncological patients expressed they would rather eat the icecream (Wright et al.,2008). Higher
complianceand preferenceto N-ICE CREAM could beexplained by the choice of ingredients. The
acceptability for long-life milkshake style ONS has been compared to supplements prepared freshly with
milk, with preference to the freshly prepared milk supplements (Darmon et al.,2008 ,Rahemtulla et al.,
2005 and Auty, Standingand Humphrey, 1983). During heat-treatment of ONS products, unfavourable
aroma compounds and mouthfeel sensationsaregenerated from the processing of dairy proteins (Bull,
Hong and Khutoyanskiy, 2017). N-ICE CREAM was made from fresh milk ata local dairy farm. Previous
literature has criticised suitability of using fresh milk-based supplements in hospital dueto associated
preparationtime, resources and storagetime (only a few days for fresh vs 12 months for longlife).

N-ICE CREAM could overcome partthisissueas thereareno preparation logisticsin hospitalandthestorage

life of was thirteen months. The only additionalresourcerequiredis a freezer.

Flavouris a key determinant of ONS acceptance, yet few studies havefocus ed on ONS taste. Taste/flavour
fatigue, a taste drivenloss of desireto consumea particularfood (The McGraw-Hill Companies, 2002), can
occur due to repetitive and excessive consumption of ONS. Taste/flavour fatigue may impede adherence
to ONS prescription (Nieuwenhuizen et al.,2010). Older patients with hip or spinefractures should be
prescribed the milkshake ONS twice daily on admission until discharge. There was usually a delaywith the

clinical team prescribing the milkshake ONS, perhaps resultantof lack of awareness on the nutritional
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pathway for the management of hip or spinefractures dueto its recent implementation at NUH NHS
Trust. Most patients were recruited early on duringtheir stay therefore, itwas unlikely patients would
have experienced taste fatigue with the milkshake ONS before the studyinitiation. There was only one
flavour of N-ICE CREAM available (vanilla) whereas ninedifferent milkshake ONS flavours thatcould have
been offered to the patients. Studies have shown greater complianceto ONS when varyingflavourrather
thantype. In one study nearly one-fifth (19%) of patients were reported to have stopped the trial dueto
flavour fatigue (Bolton et al.,1992). Itis possiblethat N-ICECREAM compliance may havebeen higher if
there was a variety of flavours as a consequence of decreased taste/flavour fatigue. Despite studies
showingflavour having greater impactover ONS style, the confidencerating for both products decreased
as theoretical prescription timeincreased. Patients initially felt confident (4) and closer to neutral (3.4)
abouthaving milkshake ONS and N-ICE CREAM respectively for at leastoncea day for two weeks.
However, by twelve weeks patients felt closer to unconfident. Furthermore, the majority of patients felt
one tub/bottle would be the maximumnumber of productthey could managedaily. Some patients even
felt that they would not be ableto consume any N-ICE CREAM (3.3%) or milkshake ONS (22.6%) if required
to at home. Itis evidentfrom this thattaste fatigue would affect long-term compliance. Toreduce taste
fatigueand supportadherence consideration shouldbe given providing a patient with a variety of

different ONS types and styles (Hubbard, Elia and Holdoway, 2012).

Inthe latest ESPEN guidelines,itis recommended that all older individuals with a hip fracturereceive
400kcal/dayincluding 30g or more protein/day (Volkert et al.,2019). Originally, the planned study N-ICE
CREAM samplesizewas to be 103g per serving (200kcal and 20g protein) to meet energy
recommendations; however, due to limited resources smallericecreamtubs were used containing 80g
per serving. N-ICE CREAM could only provide a maximum of 308kcal/day and 30.8g protein hencewas
unableto meet ESPEN energy recommendations.In general patients consumed a greater quantity of
protein from N-ICE CREAM (19.3+11gvs 17.6+ 14.8g)and energy from the milkshake ONS (293 +
248kcal vs 194 +111kcal)although, no statistically significant differences could be detected. Seventeen
(35.4%) and 16 (33.3%) of the 48 patients met protein intakeof at least30g from the N-ICE CREAM and
the milkshake ONS respectively. Eighteen (37.5%) met ESPEN energy recommendations through the
milkshake ONS consumption. Inthe previous pilotstudy at NUH NHS Trust the study icecream ONS lead
to anincreasein energyintake by approximately 290kcal, again notenough to suffice ESPEN
recommendations. Protein was not recorded (Taib et al.,2021). Future research shouldexplore whether
itis possibleto meet energy recommendations from N-ICE CREAM by either providinglarger serving sizes

or by reformulating the recipeto improve energy density.

One of the main aims of this study was to determine whether N-ICE CREAM is practicaltousein hospital.

Unfortunately, catering would not permit the storage of N-ICE CREAM in ward freezers. Therefore, the HCOP

Research team had to purchase a freezer. In routine practice nursing staff and health care assistants
deliver ONS to patients; however, as N-ICE CREAM was stored in the HCOP Research officethe Research
team were responsible for this. Consequently, N-ICE CREAM could not be distributed outside of the

Research team’s working hours (e.g. after sixin the evening and on the weekends). The maintenance of
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what would be standard care with N-ICE CREAM with the leastinterference by the Research team would
have resulted in yielding representative real-practice data. If nursing staff were able to deliver N-ICE
CREAM compliance may have been higher as ward staff would be ableto communicate more effectively
with the patient. Conversely,compliance may havebeen lower dueto limited staff and increased burden.
One disadvantage of N-ICE CREAM was that it had to be consumed within a short time frame before
spoilt. The milkshake ONS could be left opened for up to 24 hours and consumed at a time and paceto
the patient’s convenience. Findingan optimal time to distributethe N-ICE CREAM became problematic.
For a large majority of cases patients were sleeping when the Research team tried to distribute N-ICE
CREAM. Patients would either express they would rather sleep or even if woken up and N-ICE CREAM
accepted they would soon fall back asleep leaving N-ICE CREAM untouched and melted. Solutions to this
include providing N-ICE CREAM to patients to have with their pudding at mealtimes and at afternoon
build-up round. Alternatively, as the traditional hospitalicecreamis very lowinenergy and protein, N-
ICE CREAM could perhaps replacethis. As N-ICE CREAM was not administered after sixin the evening we
areunableto comment on the suitability of providingitasa pre-bed snack. Usually patients required two
functioning hands when consuming N-ICE CREAM; one to stabilise the tub and the other to self-feed.
Some patients sustained a wristor armfracture in the trauma of their fall. For several of these patients
eating the ice cream proved a challenging experience and assistance from ward staff was usually
required. Adapted cutlery would have eased the eating experience but there was only one adapted spoon
between the three T&O wards. Whereas, these patients could quite comfortably holdthe milkshake ONS

with one handanddrinkitunaided.

Our study has limitations. First,itwas onlya small, short-term evaluation. The small samplesizelimits
conclusionsaboutcomplianceand acceptability. Additionally, the results from this study have reduced
generalisability to other settings due to the nature of it being single centre and predominantly white
British and female population; taste preferences may differ by gender (Corbin, 2006) and culture
(Monterosa et al.,2020). However, having a heterogeneous population (allbutone patient experien ced

a hip fracture) does enabledirect comparison to similar studies.

No standard method exists for measuring complianceto ONS. This study relied on self-reported estimates
when unableto weigh the product. Self-reported data is easy to obtain; however, has disadvantages
which may compromisethe reliability and validity of the measurement. When people report their own
experiences they are often bias (i.e.dueto inaccuraterecall) (Coughlin, 1990) and may beeither
consciously or unconsciously influence by social desirability bias (Latkin etal.,2017).In addition, some
patients were confused between hospital icecreamand N-ICECREAM and between build-up round

milkshakes and the study milkshake ONS reducing validity.

Our study used an adapted hedonic scale. The hedonic scalehas been the most commonly used scalefor

testing acceptability of foods (Lim, 2011). The categorical nature of the hedonic scale and it’s restricted
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choices make it convenient and easy for researchers and study participants to use. However, hedonic

scales have notyet been validated for clinical use.

The sole comparison was between N-ICE CREAM and one milkshake style ONS of whichis usedin standard
carefor the nutritional managementof hip fractures, thus disregarding alternative ONS availablein
hospital options,suchas juices, mousses, soups and yoghurts . However, studies haveshown that older
adults havea predilection toward milk-style ONS (Darmon et al.,2008) and as such, the milkshake ONS

usedinthe study provides the most rigorous comparison.

Need for further work

There arestill numerous gaps intheknowledge about the roleof anicecreamas an ONS. Primarily the
outcomes were also limited as clinical outcomes and cost were not explored. Due to the potential impa ct
ONS has on appetite (i.e. satiety), they areusuallyprescribed between meals. ONS intake has some
displacement effect on food from meals (Fiatarone etal.,2000); however, there arelimited studies
exploringthe effect of ONS timingin hospital on this.Onestudy on older females with a lower BMI found
asignificantly reduced energy intakeat the evening meal after high energy ONS was taken lateafternoon,
but a net increasein total energy intake per day. No patients in this study were malnourished or athigh
risk of malnutrition, thus studies are needed to explorethe acceptability to N-ICE CREAM in these
patients. Given the short-term nature of our study, researchis warranted to explorelong-term
complianceto N-ICE CREAM and the optimal timing of administration. Fallsand fractures arethe most
common reason for patients with dementia to be admitted to hospital (Voisin etal.,2009). Prevalence of
hip fracture patients with dementia is 19%. In our study population eleven (22%) of patients had
dementia. This small samplesize was notenough to allow for meaningful sub-group analysis. Although no
published literature, many online dementia carer supportgroups have expressed their
patients/family/friends with dementia enjoyand areableto tolerateice creamwell (Alz.org, 2022 and The
Caregiver Calling,2022). With regard to this, NICE CREAM may have wider benefits to all dementia
patients but validationisfirstrequired through larger studies. Thestudy was conducted inthe summer
months thus itwill beinteresting to repeat this study to determine whether there may be a seasonal

distinction between the amount with which N-ICE CREAM is consumed.

3.6 Conclusion
This study demonstrates N-ICE CREAM is more accepted and preferred by older patients with a broken
hip or spine compared to standard milkshake ONS. Hedonic characteristics and overall impression were
highly rated for N-ICE CREAM. The results suggest N-ICE CREAM is a promising alternative/option for

patients in the nutritional managementof hip and spinefractures.

3.7 Post-study reflection
This my firsttimesubmitting an ethics proposal. | was surprised with how many documents were required
and with how long the process took. | started writing the ethics proposal in January 2021 and aimed to



start recruitment in May. However, it was not until mid-June | got approval for the study. | had support
from the HCOP team with recruitment and roll-out of the trial but overall, | was the main leader. | feel
proud that we recruited target number and with how | lead the trial.

One of main challenges was with recruiting the patients.| thought that recruitment would be a simple
process and that patients would be engaged with the idea of icecream! Recruiting older people often
takes longer than recruiting young peoplefor reasons includingimpaired vision, hearingand cognition. A
barrier torecruiting patients in hisstudyincluded a lack of knowledge on the importance of nutrition for
recovery, feelingtoo tired or poorly to participate, or misunderstanding the objective and requirements of
the study. The patientinformation sheetfoundinthe appendices was too longand overwhelming for
some of the patient’s deterring them from taking part. Some patients alsothoughtthat | was tryingto sell
them N-ICE CREAM and despitereassuringthem that | was not, they stillfeltscepticalto participate. The
questionnaires developed for this study were relatively easy to complete. However, many patients

refused to complete them due to feelingunwell, tired and fed up.

Ifto repeat this study, | would also putforward to the ethics committee a condensed patientinformation
sheet inthe form of a poster to help with recruitment. Ideally, a larger study team would be required to
allow flexibility in distributing N-ICE CREAM acrosstheday.
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Chapter 4

What next?

The findings from these studies highlight dietary intake and compliance to ONS in older T&O patients is
low, specifically those with hip fractures. The narrow focus onimproving energy and proteinintakein older
hip fracture patients through traditional prescription of ONS is challenged by the final study comparing a
new high protein, fortified, ice cream, N-ICE CREAM, with a standard ONS milkshake. The study found
higher complianceand greater acceptability and preference for N-ICE CREAM. N-ICE CREAM presents as a
promising nutritionalintervention to manage malnutrition. Whatyet is unknown is the clinical benefits of
N-ICE CREAM and whether its protein quality and quantity is enough to improve recovery and reduce
hospital associated complications such as acute sarcopenia. With respect to the ageing population
incidenceoffalls and fractures resultingin hospital admission are expected to risealongside malnutrition
putting animmense pressureon the health careservices.

I havebeen successfulin my application for the “Pre-doctoral Bridging the Gap Programme” funded by the
National Institute for Health and Care Research and collaborated with the University of Nottingham. The
award willallow me one day a week of protected time from November 2022 to October 2023 out of clinical
practiceas a dietitian to refinemy PhD proposal titled “ Can a high protein, fortified, Ice cream attenuate
acutesarcopeniainolder adults in hospital with a hip fracture,” to undertake systematic review training a
literature review, an ethics application and form a patient participation involvement group. Acute
sarcopeniato-datehas notyet been explored in patients with hip fractures. These patients are particularly
vulnerablegiven poor dietary intake as highlighted from my MRes project. Provisional studies proposed for
the PhD projectincluded two randomised controlled crossover trial investigating the effect of N-ICE CREAM
andstandard ONS (matched for protein quantity) on plasmaaminoacidsin healthy older adults (study one)
and in older hip fracture patients (study two). The final provisional study is a prospective observational
study exploring the effect of hospitalisation on musclemass, strength and function and on dietaryintake.
Patients would have measurement of muscle mass, strength and function at baseline, one week after
surgery, weekly after surgery and atsix weeks follow-up. The study would also aimto capturedietary intake
for the firstfourteen days of inpatientstay, as long-termintakes has notyet been studied. Next year | will
apply for PhD funding including British Geriatrics Society and the National Institute for Health and Care
Research, with the aimto undertake research as described.
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Appendices
Appendix one: Health Research Authority approval Letter

Ymchwil lechyd m
a Gofal Cymru

Health and Care Health Research
Research Wales Authority
Professor Opinder Sahota
Department Health Care of Older People, F Floor West  Email: approvals@hra.nhs.uk
HCRW.approvals@wales.nhs.uk
Block,

Queens Medical Centre, Nottingham University
Hospitals NHS Trust

Derby Road,

NG7 2UHN/A

07 June 2022

Dear Professor Sahota

HRA and Health and Care

Study title: Comparison of the taste and acceptability of a new ice cream based
supplement (Nottingham-Ice cream) compared to standard hospital
milkshake in older people in hospital who have suffered a broken
bone: A randomised controlled crossover trial

IRAS project ID: 313933

Protocol number: TBC

REC reference: 22/L0/0363

Sponsor Nottingham University Hospitals (NUH) NHS Trust

| ampleased to confirmthat HRA and Health and Care Research Wales (HCRW) Approval has been given

for the above referenced study, on the basis described in the application form, protocol, supporting
documentation and any clarifications received. You should not expect to receive anything further rel ating
to this application.

Please now work with participating NHS organisations to confirm capacity and capability, in line with the

instructions provided in the “Information to supportstudy setup” section towards the end of this letter.

How should | work with participating NHS/HSC organisations in Northern Ireland and Scotland?

HRA and HCRW Approval does not apply to NHS/HSC organisations within Northern Ireland and Scotland.
Ifyou indicated in your IRAS form that you do have participating organisationsin either of these devolved
administrations, the final documentset and the study wide governance report (including this letter) have
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been sent to the coordinating centre of each participating nation. The relevant national coordinating
function/s will contactyou as appropriate.

PleaseseelRAS Help for information on working with NHS/HSC organisationsin Northern Ireland and Scotland.

How should | work with participating non-NHS organisations?
HRA and HCRW Approval does not apply to non-NHS organisations. You should work with your non-NHS
organisationsto obtain localagreementinaccordancewith their procedures.

What are my notification responsibilities during the study?

The standard conditions document “After Ethical Review — guidance for sponsors and investigators”, issued
with your REC favourableopinion, gives detailed guidance on reporting expectations for studies, including:

* Registrationofresearch
* Notifyingamendments

* Notifyingthe end of the study
The HRA website also provides guidance on these topics, and is updated in the light of changes in reporting
expectations or procedures.

Who should | contact for further information?

Pleasedo not hesitateto contact me for assistance with this application. My contactdetailsarebelow.
Your IRAS projectIDis 313933. Please quotethis onall correspondence.

Yours sincerely,

Kelly Rowe

Approvals Manager

Email:approvals @hra.nhs.uk

Copy to: Ms Jennifer Boston, Nottingham University Hospitals NHS Trust List of Documents
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The final documentset assessed and approved by HRA and HCRW Approval is listed bel ow.

Document Version Date

IRAS ApplicationForm [IRAS_Form_21042022] 21 April 2022
Non-validated questionnaire [Acceptibility_Questionnaire_V1.0] V1.0 30March 2022
Non-validated questionnaire [Attitudes_Questionnaire_V1.0] V1.0 30 March 2022
Non-validated questionnaire [Preferability_Questionnaire_V1.0] V1.0 30 March 2022
Non-validated questionnaire [Feasibility_Questionnaire_V1.0] V1.0 05 April 2022
Other [Student_Research_Supplementary_Declaration__Form_A 1.0] V1.0 10 March 2022
Other [N-ICE_CREAM_Protocol_tracked_V2.0] V2.0 17 May 2022
Other [N-ICE_CREAM_Protocol_clean_V2.0] V2.0 17 May 2022
Other [Amendments table] V1.0 17 May 2022
Participant consentform [N- V2.0 17 May 2022
ICE_CREAM_study_InformedConsentForm_tracked V2.0]

Participant consentform [N- V2.0 17 May 2022
ICE_CREAM_study_InformedConsentForm_clean_V2]

Participantconsentform [N- V2.0 17 May 2022
ICE_CREAM_Consultee_Declaration_form_tracked_V2.0]

Participantconsentform [N- V2.0 17 May 2022
ICE_CREAM_Consultee_Declaration_form_clean_V2.0]

Participant consentform [N-ICE_CREAM_Verbal- V2.0 17 May 2022
Consultee_Consent-Confirmation-Form_tracked_V2.0]

Participant consentform [N-ICE_CREAM_Verbal- V2.0 17 May 2022
Consultee_Consent-Confirmation-Form_clean_V2.0.]

Participantinformationsheet (PIS) [N- V2.0 17 May 2022
ICE_CREAM_study_PIS_tracked_V2.0]

Participantinformationsheet (PIS) [N- V2.0 17 May 2022
ICE_CREAM _study_PIS clean_V2.0]

Participantinformationsheet (PIS) [N- V2.0 17 May 2022
ICE_CREAM_study_PCIS_tracked_V2.0]

Participantinformationsheet (PIS) [N- V2.0 17 May 2022
ICE_CREAM_study PCIS_clean_V2.0]

Summary CV for Chief Investigator (Cl) [CVShortSahota2022] 1.0 14 April 2022
Summary CV for student [Kirandeep KMarsh CV 2022] V1.0 25 April 2022
Summary CV for supervisor(studentresearch) [AACV 2021] V1.0 10 September 2021




Information to support study set up

The below provides all parties with information to supportthe arrangingand confirming of capacity and capability with parti cipating NHS organisationsin England

and Wales.This is intended to be an accuratereflection of the study atthe time ofissueof this letter.

Types of
participating NHS
organisation

Expectations related to
confirmation of capacity
and capability

Agreement to be used

Funding arrangements

Oversight expectations

HR Good Practice Resource Pack
expectations

This is a single sitg
study sponsored by the

participating
organisation
therefore there
onlyone sitetype.

NHS

is

The single participating NHS
organisation of this typeis also
sponsoring the research. You
should work with your sponsor
R&D office to make
arrangements to set up the
study. The sponsor R&D office
will confirm to you when the
study can start following issue
of

HRA and

HCRW Approval.

This is a single site study

sponsored by the
participating NHS
organisation therefore
no agreements are
expected.

No Organisation
Information
Document
provided and
sorelevant
conversations

has been

should
be held with between
the research team and
the relevant R&D office
to understand study
fundingarrangements.

Inlinewith
HRA/HCRW
expectations a
Principal
Investigator should
be appointed at
participating NHS
organisations of this
type.

Where an external individual who does not
already hold an NHS employment contract
will be conducting any of the research
activities that will be undertaken at this site
type then they would be expected to hold an
Honorary Research Contract. External staff
holding preexisting NHS employment
contracts, or staff only undertaking the
following activities, should obtain a Letter of
Access.

Questionnaires.
This should be issued be on the basis of a
Research Passport (if university employed) or

an NHS to NHS confirmation of
preengagement checks letter (if NHS
employed).
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NHS

Nottingham
University Hospitals

Appendix two: Research and Innovation Approval Letter

Research & "

Innovation

Dear Professor Sahota,
Study Title: The N-ICE CREAM Study

Chief Investigator: Prof. Opinder Sahota

Sponsor Reference Number: 22HC002

Following on fromthe SiteInitiation Visiton 16 Jun 2022, I can hereby confirm that Nottingham University Hos pitals
NHS Trusthas green light to commence recruitment for the above study.

Any SAE’s or non-compliances related to the study mustbereported to the PI, Cl and RDSAE@nuh.nhs.uk within

24 hours of becoming aware of them. The relevant forms can be found here:
https://www.nuh.nhs.uk/guidanceresearchers

Pleaseseethe attached monitoring plan for your records. Pleasecouldl askthatyousignand returnthe attached
risk assessment.

We look forward to working alongside you and your team. Please do not hesitate to contact us if you have any
queries.

Kind regards,

Matthew Sanderson

Senior Research Governance Facilitator
Research & Innovation

Governance and Quality Team, R&I

Queens Medical Centre
C Floor, South Block, Derby Road, NG7 2UH

researchsponsor@nuh.nhs.uk

R&l@nuh.nhs.uk
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Appendix three: ORAL NUTRITIONAL SUPPLEMENT “HEDONIC RATING SCALE” ACCEPTIBILITY QUESTIONNAIRE

/. The University of : NOtti ngham
' | Nottingham University Hospital
AU RO NHS Trust

UNITED KINCOOM - CHINA « MALAYSA

IcE + TRDB UMAE
ORAL NUTRITIONAL SUPPLEMENT “HEDONIC RATING SCALE"”

ACCEPTIBILITY QUESTIONNAIRE

Patient StudyID: ... Initials: ................

Product:

Please answer the following questions based on the product you trialled for the last 2 days.

Please circle the response that best reflects your view
1) How much do you like the APPEARANCE of this product?

®B 6 6 O O ©

Dislike a lot Dislike Dislike a Like a little Like Like lot
moderately little moderately

2) How much do you like the SMELL of this product?

® 0 0 O 0 ©

Dislike a lot Dislike Dislike a Like a little Like Like lot
moderately little moderately

3) How much do you like the TASTE of this product?

B 6 66 O O ©

Dislike a lot Dislike Dislike a Like a little Like Like lot
moderately little moderately

4) How much do you like the AFTERTASTE of this product?

® 6 & O O ©

Dislike a lot Dislike Dislike a Like a little Like Like lot
moderately little moderately

5) How much do you like the MOUTHFEEL/TEXTURE of this product?

B 0 66 0 O ©

Dislike a lot Dislike Dislike a Like a little Like Like lot
moderately little moderatelv

IRAS ID 313933 N-ICE Cream Acceptability Questionnaire V1.0 Date 30 Mar 2022

78



Appendix four: ORAL NUTRITIONAL SUPPLEMENT ATTITUDES QUESTIONNAIRE

The University of : Nottinghgm
' | Nottingham University Hospital
muﬁ!mmm UNITED KINCOOM - CHINA « MALAYSA NHS Trust

M
\CE CRE?. -

ORAL NUTRITIONAL SUPPLEMENT ATTITUDES QUESTIONNAIRE

+

PatientStudy ID: ... Initials: ..................

Product

This questionnaire has been developed to gain an understanding on your views
on using the product received.

Please answer the following questions based on the product that you trialled
for the last 2 days.

Please circle the response that best reflects your view.

1) How confident are you that you could drink/eat this product every

day for the following time periods:

2 weeks
i 2 3 4
Very unconfident Unconfident & Confident © Very confident
) @)
1 months
1 2 3 4
Very unconfident Unconfident & Confident © Very confident
) ©o
3 months
1 2 3 =
Very unconfident Unconfident & Confident © Very confident
@ O
IRAS 313933 N-ICE CREAM Attitudes Questionnaire V1.0 Date 30 Mar 2022




The University of

Nottingham

' | Nottingham University Hospital

NHS Trust

UNITED KINCOOM - CHINA « MALAYSIA

2) What is the maximum volume you think you could consume of this product

daily?

Please tick one box only

1 x serving

2 x servings

3 x servings

More than 4 servings daily

THANK YOU FOR TAKING THE TIME TO COMPLETE THIS QUESTIONNAIRE

IRAS 313933

N-ICE CREAM Attitudes Questionnaire V1.0 Date 30 Mar 2022
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Appendix five: NOTTINGHAM-ICE CREAM FEASIBILTY AT HOME QUESTIONNAIRE

The University of Nottingham
' | Nottingham iversi i
| g University Hospital
UNITED KIRGDOM » CHINA - MALAYSIA NHS Trust

NOTTINGHAM-ICE CREAM FEASIBILTY AT HOME QUESTIONNAIRE

PatientStudy ID: ..................... Initials: ..................

Please circle the response that best reflects your view

1) Do you have a freezer at home?

Yes No

1b) If no, would you consider buying a freezer to store high protein
Nottingham - Ice cream?

Yes No
2) How many people do you share your freezer with?
0 1 2 3 4+
3) How many shelves/drawers does your freezer at home have?
1 2 3 4 5+
4) How often on average do you consume food from your freezer?

Everyday Everyother Two times Once a Once a Once a month
day a week week fortnight or less

5) Do you normally have ice cream in your freezer?
Yes No

6) Would you be prepared to store high protein Nottingham- ice cream in your
freezer?

Yes No

7) What size ice cream tubs would you rather keep in your freezer?

o © O TJ

125ml single 500ml tubs 1 litre tubs 2 litre tubs
tubs
IRAS 313933 N-ICE CREAM Feasibility Questionnaire V1.0 Date 05 Apr 2022
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: The University of Notti ngha m
Nottingham University Hospital
UNITED KINCOOM - CHINA « MALAYSIA NHS Trust
8) How often does your freezer need defrosting?
Not sure Once a Once 2a Once every Once a year Every few
fortnight month three years
months
9) What is your favourite flavour ice cream?
Vanilla Strawberry Banana Chocolate Other

IRAS 313933 N-ICE CREAM Feasibility Questionnaire V1.0 Date 05 Apr 2022
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Appendix six: ORAL NUTRITIONAL SUPPLEMENT PREFERABILITY QUESTIONNAIRE

The University of ‘ Nottingham
: Nottingham University Hospital
NHS Trust

UNITED KINGDOM » CHINA » MALAYSIA

ORAL NUTRITIONAL SUPPLEMENT PREFERABILITY QUESTIONNAIRE

Patient StudyID: ... Intials: ..................

Product

This questionnaire has been developed to gain an understanding on which
product you preferred.

Please circle the response that best reflects your view.

1) Which food/drink product did you prefer?

&
FORTISIP COMPACT N-ICE CREAM (ICE
PROTEIN (MILKSHAKE) CREAM)

THANK YOU FOR TAKING THE TIME TO COMPLETE THIS QUESTIONNAIRE

IRAS 313933 N-ICE CREAM Preferability Questionnaire V1.0 Date 30 Mar 2022

83



Appendix seven: Patient Information Sheet

The N-ICE CREAM study

Comparison of the taste and acceptability of a new ice cream based supplement (Nottingham-Ice cream)
compared to standard hospital milkshake in older people in hospital who have suffered a broken bone:
A randomised controlled crossover trial

For participants ages 65 years and over

IRAS Reference: 313933
Participant Information Sheet; Version 2.0 Dated 17/MAY/2022

INGHAM HIGH PROTEN
ml"CE CREAM

+\ITD& LEUCINE

Contact details

Principle Investigator: Professor Opinder Sahota

Research & "

lnnovation
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Investigator
Name: OpinderSahota

Professor of Ortho-Geriatric Medicine and

Consultant Physician

Contact: 01159 249 924 Ext 66325

Investigator 2
Name: Kirandeep Marsh

Dietitian and Masters in Research Student

Contact: 01159 249 924 Ext 83955
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Invitation

You are beinginvited to take partinaresearch study.

The N-ICE CREAM study aims to comparethe acceptability of a new high proteinice-cream with standard build-up

milkshakes given to people with broken bones whilstin hospital. You havebeen given this information sheetas you

areeligibleto take partinthis study.

This a feasibility study meaning we are testing to see if our new ice creamis accepted by peoplein hospital andifthe

studyis possibletodo on alargerscale.
The studyis partofa Masters in Research (educational) programmeatthe University of Nottingham.

Before you decide it is importantfor you to understand why the researchis beingdone and what it will involve.
Please take time to read the following information carefully and discuss it with friends, relatives and your GP if

you wish. Ask us if thereis anything thatis not clear or if you would like more informati on. Take time to decide

whether or not you wish to take part.

1. What is the purpose of the study?

Malnutrition simply means ‘poor nutrition’. Malnutrition can occur when a person’s dietlacks essential nutrients
suchas energy and protein. A few signs of malnutritioninclude unintentional weightloss, a lack ofinterestin
eatinganddrinking, feeling tired all the time and feeling weak. Malnutrition has many negative effects on health
suchas;increasedrisk ofillness andinfection, increased risk of fallsand slower wound healing. Malnutritionis
common inolder people who have broken (fractured) their bones. These people need more energy and protein to

help their body recover and often havea lowappetite in hospital.

Oral nutritional supplements (ONS) are specially made foods and drinks to contain energy, protein, vitamins and
minerals.They areavailableas milkshakes, juices, smoothies, soups, yogurts and mousses. They help peoplefinding
it difficult to eat enough to get the nutrition they need. They are typically used to add-on to the diet and are not

intended as a food replacement. Research shows they may helpimprove recovery after breakinga bone.

Research shows that people with broken bones in hospital do not eat enough. As part of routine care, they are given a

‘build-up’ milkshake called Fortisip Compact Protein. However, not all peopl ein hospital like the taste of them.

We have noticed that people in hospital like ice cream. Unfortunately, the ice cream in hospital is low in energy
and protein.There is no build-upicecream. We have teamed up with a local dairy farmto produce ‘Nottingham
Ice-cream’ (N-ICE CREAM). N-ICE CREAM is a vanillaice creamrich in energy and protein similar to the build-up
milkshake. We have also added Vitamin D and an additional special protein called leucine to the N-ICE CREAM.

Vitamin D helps makeour bones stronger and leucine help makes our muscles stronger.
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We will invite people in hospital with a broken bone currently taking the build-up milkshake to take partin our
taste study. Those who agree to take partthe trial, will beallocated into one of two groups. Participants will get

to try both N-ICE CREAM and the build-up milkshakestyle, butjustin differentorders.

Group One will have N-ICE CREAM twice a day for two days followed by the build-up milkshaketwicea day for two
days.

Group Two will have build-up milkshake for twice a day for two days followed by N-ICE CREAM twice a day for two
days.

Participants will havean equal chance of beingin each group.

We want to find out if participants prefer the build-up milkshake (Fortisip Compact Protein) or N-ICE CREAM (the ice

cream). Theresults will belater comparedtoseeif one is preferred more.

The aim of the build-up milkshake and N-ICE CREAM is to improve overall energy and protein intake to help with

recovery.

2. Who has reviewed this study?

Researchinthe NHS is usually looked atby anindependent group called a Research Ethics Committee, to protect
your safety, rights, well-being and dignity. This study has been reviewed and given a favourable opinion by the
Research Ethics Committee.

The study has also been reviewed and approved by the Health Research Authority and the Research & Innovation

department of Nottingham University Hospitals NHS Trust. The Nottingham University Hospitals NHS Trust will

actas the ‘Sponsor’ (i.e., the lead NHS hospital) for this research

3. Why have | been asked to take part?

You have been asked to participate as you are aged 65 years or over, have a broken (fractured) bone and require

buildup milkshake for the duration of your hospital stay.

Do | have to take part in this study?

No. Itis up to you to decide whether or not to take part.

If you decideto take partyou will begiven this information sheetto keep and be asked to signa consentform to
confirm that you understand what is involved when taking partin this study. If you decide to take part you are

free to leavethe studyat any time and without giving a reason.

If you withdraw, we will still keep records relating to the treatment given to you, as this is valuable to the study. A

decision to withdrawatany time, or a decision notto take part, will notaffectthe quality of careyou receive.
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4. What do | have todo?
A member of the research team will check to see if you are suitable to participatein the study. With your

permission,aresearcher will explain thestudy to you in more detail and ifappropriate,a member of your family.

You will haveatleast24 hours to consider theinformation and decideif you would like to take part.

If you agree to take part,a member of the research teamwill askyoutosigna consentform.You will havean equal
chanceof being allocated to receive either the build-up milkshake (Fortisip CompactProtein) or N-ICE CREAM (the
ice cream) first. The team of doctors and nurses team overseeing your care will be informed of which group you

have been allocated to.

Then the researcher will obtaininformation aboutyou, and your hospital admission. You will beableto try both N-
ICE CREAM and the build-up milkshake. You will berandomly assigned to receive either N-ICE CREAM or build-up
milkshakefirst.

The expected duration oftrial will befour days.

Over the four days the research team will aimto record how much of the productyou have consumed.

Once you have finished trying the first product (day two) a member of the research team will visityou the ward.
You will be asked to complete two short questionnaires the product you have just tried. Once you have finished
the second product(day four) a member of the research team will visityou on the ward and ask you to complete

the sametwo questionnaires.

The research team will also ask you which product you preferred and to complete a questionnaire about the

practicality of having N-ICECREAM at home.

After the trial finishes you will to receive continue to receive the build-up milkshake (Fortisip Compact Protein) as

partof routinecareas appropriate.

Ifyou do decideto take partinthe study, you must reportany problems you haveto your nurse, doctor or research
team. There is alsoa contact number given at the end of this information sheet for you to phone if you become
worried at any time. In the unlikely event of an emergency occurring during the conduct of the study, we may

contactyour nominated next of kin.

5. What are the possible benefits?

If you do take partinthe study, you will receive supplements to helpimprove energy and proteinintake.

Whether the research is successful or not you’ll have also contributed to knowledge on the nutritional management of

people in hospital with broken bones, and this may help us to treat future people with broken bones better.

6. What are the disadvantages?
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One disadvantage of taking partin the study is thatyou may not like the taste of the N-ICE CREAM . Additionally,
you will have the inconvenience of completing the questionnaires and having a member of the research team

visitingyou on the ward.

Uncommon reported side effects related to the build-up milkshake include nausea, vomiting and feeling of fullness
which may also beexperienced by the N-ICE CREAM.

7. What will happen to my data?

All the information aboutyour participation in this study will be keptconfidential. We will keep all information about

you safeandsecure.Data stored will be made non-identifiableand anonymised using a unique Participant D number.

If you consentto take partinthis study, the records obtained whileyou arein this study as well as related health
records will remain strictly confidential at all times. The information will be held securely on paper, and
electronically atyour treating hospital under the provisions of the General Data Protection Regulation and the Data
Protection Act. Your name will notbe passedtoanyoneelse outsidethe research team or the sponsor, whois not
involved in the trial. You will be allocated a trial number, which will be used as a code to identify you on all trial

forms.

If you withdraw consentfrom further study treatment, your data will remainonfileand will be included in the final

study analysis.

Inlinewith Good Clinical Practiceguidelines, at theend of the study, your data will besecurely archived 5 years.

Arrangements for confidential destruction will then be made.

We will need to useinformation fromyour medical records for this research project. This information willinclude your:

* Initials

*  NHS number

*  Knumber

* Name

* Dateof birth

* Contact details
* Gender

* Race

Peoplewill usethis information to do the research or to check your records to make surethat the researchis being

done properly. People who do not need to know who you arewill notbe ableto see your name or contactdetails.

Your data will havea codenumber instead.
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Once we have finished the study, we will keep some of the data so we can check the results. We will wri te our
reports in a way that no-one can work out that you took partin the study. You can stop being partof the study at
any time, without givinga reason, butwe will keep information aboutyou thatwe already have.

We need to manage your records inspecific ways for theresearchto be reliable. This means that we won’t be able

to let you see or changethe data we hold aboutyou.

Nottingham University Hospitals NHS Trust will use your name, NHS number and contactdetails to contactyou
aboutthe researchstudy,and make surethat relevantinformation aboutthe studyis recorded for their care, and
to oversee the quality of the study. Individuals from Nottingham University Hospitals NHS Trustand regulatory
organisations maylookatyour medical and res earch recordsto check the accuracy of the research study. The only
people in Nottingham University Hospitals NHS Trust who will haveaccess to information thatidentifies you will be
people who need to contactyou or auditthe data collection process. The people who analysethe information will

not be ableto identify youand will notbe ableto find out their name, NHS number or contactdetails.
You can find out more about how we useyour information:

e atwww.hra.nhs.uk/information-about-patients/

* our GDPR leaflet available on request from researchsponsor@nuh.nhs.uk; or by the following link

www.nuh.nhs.uk/gdpr

* by askingoneofthe researchteam
* by emailingthe Data Protection Officer for NUH atdpo@nuh.nhs.uk,
*  byringingthe Data Protection Officer for NUH on 0115924 9924 (extension 63975)

Informing your General Practitioner (GP)

Your GP will notbe required to be informed of your participationin this study.

8. What happens when the study is finished?

There will be no further contactfrom the research team when the study stops. You will continueto receive the build-up

milkshakeas partofroutinecareunless otherwise contraindicated.

If you wish to see the results, or publication, pleaseasktheres earch team.

9. What happens if new information becomes available?

Sometimes duringthe courseof atrial, new information becomes available on the study being undertaken. If this

happens, we will tell youaboutitanddiscussitwith you whether you want to or should continuein the study. If
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you decideto withdraw, we will makearrangementfor your careto continue. If you decideto continuein the study

you will beasked to signan updated consentform.

Onreceiving new information, we mightconsideritto be inyour bestinterests to withdrawyou from the study. If
so,we will explainthereasons and arrangefor your careto continue. If the studyis stopped for any other reason,

you will betold why and your continuing carewill bearranged.

What will happen if | don’t want to carry on with the study?

You arefree to withdrawfromthe studyatanytime. The research teamwill ask you for your reasons for leaving, but

you arenot obliged to give reasons. Withdrawing fromthe study will notaffect the careyou receive.

After withdrawal you will receive no further contactfrom the research team. This information will berecorded in

you medical notes andinthe study documentation. Any data collected up to the point of withdrawal will be kept

and will beusedinthe final analysis.

10. What if there is a problem?

If you have a concern about any aspect of this study, you should ask to speak with the researchers who will do
their bestto answer your question. If you remain unhappy and wish to complain formally, you can do this through

the NHS Complaints Procedure.

Details can beobtained from the hospital or you can contactthe Patient Advice and Liaison Service (PALS) telephone

0800183 0204.

Inthe event that something does go wrong and you are harmed duringthe research study there are no special
compensation arrangements. Ifyouareharmed and this is dueto someone’s negligencethen you may have
grounds for a legal action for compensation butyou may have to payyour legal costs. The normal NHS complaints

mechanisms will still beavailableto you.

11. Further Information

You areencouraged toask any questions you wish before, during or after your treatment. If you have any questions
about the study please speak to your study dietitian or doctor who will be able to provide you with up to date
information aboutthe study and procedure(s) involved. If you require any further informationor have any concerns
while taking part in the study please contact your study dietitian or doctor (both are listed at the top of this
document).

If you wish to read the research on which this studyis based, pleaseask your study team, nurseor doctor.
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If you decideyou would liketo take partthen pleaseread andsigntheconsentform. You will be given a copy of
this information sheet and the consent form to keep. A copy of the consent form will be filed i n your medical

notes, and one will befiled with the study records.
You can have more time to thinkthis overifyou areatall unsure.
Kirandeep Marsh (Dietitian and Masters in Research Student)

TEL EXT: 01159 249 924 Ext 83955 (Health Care of Older People Research Office)

EMAIL: Kirandeep.marsh2 @nuh.nhs.uk

Thank you for taking the time to read this information sheet and to consider this study.
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Appendix eight: Personal Consultee Information Sheet

The N-ICE CREAM study

Comparison of the taste and acceptability of a new ice cream based supplement

Personal Consultee Information Sheet

(Nottingham-Ice cream) compared to standard hospital milkshake in older people
in hospital who have suffered a broken bone: A randomised controlled crossover
trialThe N-ICE CREAM study: Comparison of the taste and acceptability of a new

ice cream based supplement (Nottingham-Ice cream) compared to standard hospital

milkshake in older people in hospital who have suffered a broken For participantsages 65
years and over

bone: A randomised controlled crossover trial.|ras Reference: 313933
Participant Information Sheet; Version 2.0 Dated 17/MAY/2022For
participants ages 65 years and over Principle Investigator:

Professor Opinder SahotalRAS Reference: 313933

Personal Consultee Information Sheet: Version 2.0 Dated 17-MAY-22

Chief Investigator: Professor Opinder Sahota
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Contact details
Investigator 2
Investigator

Name: Kirandeep Marsh
Name: Opinder Sahota

Dietitian and Masters in Research Student
Professor of Ortho-Geriatric Medicine and Consultant

Physician Contact: 01159 249 924 Ext 83955

Contact: 01159 249 924 Ext 66325

The N-ICE CREAM study aims to compare the acceptability of a new high protein ice-cream with standard build-up
milkshakes given to people with broken bones whilstin hospital. You havebeen given this information sheetas you are

arelative/friend of someone who is eligibleto take partbut unableto make the decision for themself.

This a feasibility study meaning we are testing to see if our new ice cream is accepted by peoplein hospital and if the

studyis possibletodo on a larger scale.
This studyis partofa Masters in Research (educational) programmeatthe University of Nottingham.

PART 1 tells you the purpose of this study and what will happen to your relative/friend they takes part.
PART 2 gives you more detailed information about the conduct of the study.

PART 1

1. Invitation

We feel thatyour relative/friend is unableto decide for himself/herself/themself whether to participatein thisresearch.
To help decideif they shouldjoin thestudy, we would liketo ask your opinion whether or not he/she/they would want
to be involved. We would ask you to consider what you know of their wishes and feelings. Please let us know of any

advanced decision they may have made about participatingin research or the proposed treatment.

To help with making this decision, itis useful for you to understand why the research is being done and what it will

involve. Please take time to read the following information carefully and discuss it with other family members if you

wish.

Ask us if there is anything that is not clear, or if you would like more information. Take your time to consider your

relative/friend’s view on participating.

2. What is the purpose of the study?

Malnutrition simply means ‘poor nutrition’. Malnutrition can occur when a person’s dietlacks essential nutrients

such as energy and protein. A few signs of malnutritioninclude unintentional weightloss, a lack ofinterestin
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eatingand drinking, feelingtired all thetime and feeling weak. Malnutrition has many negative effects on health
suchas;increasedrisk ofillnessandinfection, increased risk of fallsand slower wound healing. Malnutritionis
common inolder people who have broken (fractured) their bones. These people need more energy and protein

to help their body recover and often have a low appetite in hospital.

Oral nutritional supplements (ONS) are specially madefoods and drinks to contain energy, protein, vitamins and
minerals. They are available as milkshakes, juices, smoothies, soups, yogurts and mousses. They help people
findingitdifficultto eat enough to get the nutrition they need. They aretypically used to add-onto the diet and
arenotintended as a food replacement. Research shows they may help improverecovery after breakinga bone.
Research shows that people with broken bones in hospital do not eat enough. As part of routine care, they are
given a ‘build-up’ milkshake called Fortisip Compact Protein. However, not all peoplein hospital theliketaste of

them.

We havenoticed that people in hospital likeicecream. Unfortunately, theicecream in hospitalislowin energy
and protein. There is no build-up icecream. We haveteamed up with a local dairy farmto produce ‘Nottingham
Icecream’ (N-ICE CREAM). N-ICE CREAM is avanillaicecreamrichinenergy and protein similar to the build-up
milkshake. Wehavealsoadded Vitamin Dand an additional special protein called leucine to the N-ICE CREAM.

Vitamin D helps make our bones stronger and leucine help makes our muscles stronger.

We will invite peoplein hospital with a broken bone currently taking the build-up milkshake to take partin our
taste study. Those who agree to take part the trial, will be allocated into one of two groups. Participants will

get to try both N-ICE CREAM and the build-up milkshakestyle, butjustin differentorders.

Group One will have N-ICE CREAM twice a day for two days followed by the build-up milkshaketwicea day for two

days.

Group Two will havebuild-up milkshakefor twice a day for two days followed by N-ICE CREAM twice a day for two

days.

Patients will havean equal chanceof beingin each group.

We want to find out if participants prefer the build-up milkshake (Fortisip Compact Protein) or N-ICE CREAM (the ice

cream). Theresults will belater comparedtoseeifone is preferred more.

The aim of the build-up milkshake and N-ICE CREAM is to improve overall energy and protein intake to help with

recovery.

3. Why has my relative/friend been invited?

Your relative/friend has been invited to participate as he/she/them is aged 65 years or over, has a broken (fractured)

bone and requires build-up milkshake for theduration of their hospital stay.
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4, Does my relative/friend have to take part?

No. We areseeking your advice of your relative/friend’s wishes about participatingin this study. If you decide that your
relative/friend would have no objection to taking part, we will askyouto read and sign a declaration formand we well
then give you a copy to keep. We will keep you fullyinformed duringthe study soyou canlet us know ifyou have any
concerns or you think your relative/friend should be withdrawn (leave) the study.

Your relative/friend can withdraw fromthe study at any time without giving a reason. This will not affect the care they
will receive. We will use the information obtained up until that point for data analysis. A decision to withdraw at any

time, or a decision notto take part, will notaffect the careyour relative/friend will receive.

5. What will happen to my relative/friend if they take part?

A member of the research teamwill check to see if your relative/friend is suitableto participateinthestudy. A
researcher will explain the study to you and gather as much information as possible to understand the views of your

relative/friend. Therewill beat least 24 hours to consider theinformation to participatein the study.

If your relative/friend participates in the study, a member of the research team will ask you to sign/complete a
declaration form. Then the researcher will obtain information about your relative/friend and their hospital admission.
The information will include an assessment of your relative/friend’s general health. Once this information has been
collected, your relative/friend will then be allocated by chance (randomly) into one of the two groups as described above

inquestion 2.

The team of doctors and nurses overseeingyour relative/friend’s carein hospital will beinformed of which group your

relative/friend has been allocated to.

A member of the research team will monitor how much of the build-up milkshake and N-ICE CREAM they areconsuming

andto see how they are doing.

6. What does your relative/friend have to do?

A member of the research team will firstcheck to seeif your friend/relativeis suitable to participatein the study. If your
relative/friend participates in the study they will be randomly allocated into one of the two groups to see which
treatment they will receive first. They will be given N-ICE CREAM for two days and build-up milkshake for two days. A

member of the research team will monitor how much they have consumed. The expected duration of the trial will be

four days.

8. What are the alternatives for treatment?

There are many different types of the build-up milkshake. If your relative/friend does not want the build-up
milkshakeandis noteating well then they may get referred to the ward dietitian who will beableto provide further

advice.
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9. What are the side effects of any treatment received when taking part?

Ifyour relative/friend participates in the study, any problems related to the study will bereported to the research

team by your relative/friend’s nurse or doctor. Thereis also acontact number given atthe end of this information

sheet for you to phone if you become worried atany time. In the unlikely event of an emergency occurring during

the conductof the study, we may contactyou or another relativeor friend.

Uncommon reported side effects related to the build-up milkshakeinclude nausea, vomiting andfeeling of fullness which

may also beexperienced by the N-ICE CREAM.

10. What are other possible disadvantages and risks of taking part?

One disadvantage of taking partin the study is that your relative/friend may not like the taste of the N-ICE CREAM.
Additionally, they will have the inconvenience of having a member of the research team visiting them on the ward to

monitor how much productthey have consumed.

11. What are the possible benefits of taking part?

If your relative/friend participates in the study, they will receive supplements to help improve energy and protein
intake.

Whether the researchis successful or notyour relative/friend will have also contributed to knowledge on the
nutritional management of patients in hospital with broken bones, and this may help us to treat future patients

better.
12. What happens when the research study stops?

There will be no further contact from the research team when the study stops. Your relative/friend will continue to

receive the build-up milkshakeas partofroutinecareunless otherwise contraindicated.

13. What if thereis a problem?

If you or your relative/friend have a concern about any aspect of this study, do ask to speak with the researchers who

will do their bestto answer your question. If you remain unhappy and wish to complain formally, you can do this through

the NHS Complaints Procedure.

Details can be obtained from the hospital or you can contact PALS (Patient Advice and Liaison Servi ce) telephone 0800
183 0204.n the event that something does go wrongand your relative/friend is harmed during theresearch study there
areno special compensation arrangements. Ifthey areharmed and this is dueto someone’s negligencethen there may
have grounds for a legal action for compensation butyour relative/friend may haveto pay their legal costs. The normal

National Health Service complaints mechanisms will still be available to them.

14. Will information about my relative/friend taking part in this study be kept confidential?

Yes. All the information about your relative/friend’s participation in this study will be kept confidential. Details are

includedinPart2.
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This completes Part 1 of the Information Sheet.

If based on the information in Part 1 you do not see your relative or friend object to participating in this study, please

continueto read the additionalinformationin Part 2.

PART 2

16. What if new information becomes available?

Sometimes duringthe courseofa clinicaltrial, newinformation becomes available on the study being conducted. If this
happens, we will tell you and your relative/friend about it and discuss whether to continue in the study. If your
relative/friend is withdrawn, we will make arrangements for your relative/friend’s care to continue. If itis decided to

continuein the study you will beasked to sign an updated declaration form.

On receiving new information, we might consider it to be in your relative/friend’s bestinterest to withdraw your
relative/friend from the study. If so, we will explain the reasons and arrange for their care to continue. If the study is

stopped for any other reason, you and your relative/friend will be told why and their continuing carewill bearranged.

17. What will happen if my relative/friend doesn’t want to carry on with the study?

Your relative/friend is free to withdraw from the study at any time. The research team will ask for reasons for leaving,
but you and your relative/friend arenot obliged to give any reason. After withdrawal your friend/relative would receive
no further contact from the study teams; this information will be recorded in their medical notes and in the study
documents. Withdrawingfromthestudy will notaffectthe careyourrelative/friend will receive. As partofroutinecare
your relative/friend will continueto receive the build-up milkshake after the trial finishes. Any data collected up to the

point of withdrawal will bekept and will beused in the final analysis.

18. Will myrelative/friend’s part in this study be kept confidential?

If your relative/friend takes partin this study, the records obtained whilethey arein this study as well as related health
records will remain strictly confidential atall times. The information will be held securely on paper and electronically at
the Nottingham University Hospitals NHS under the provisions of the General Data Protection Regulation and other
relevant UK legislation. Your relative/friend’s namewill notbe passed to anyone elseoutsidethe research team, or the
sponsor,whois notinvolvedinthetrial. They will beallocated a trial ID number, which will beused as a code to identify

them on all trial forms.

All information collected aboutyour relative/friend for the study will be kept strictly confidential and stored securely in
accordancewith ethical and regulatory requirements. Data stored will bemade non-identifiableand anonymised using
a unique ParticipantID number. fyour relative/friend withdraws from further study treatment, their data will remain on
fileand will beincluded inthefinal study analysis.Inlinewith Good Clinical Practice guidelines, atthe end of the study,

your relative’s/friend’s data will be securely archived 5 years. Arrangements for confidential destruction will then be

made
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19. Use of Personal Data in Research

We will need to used your relative’s /friend’s information from their medical records for this project. This information

will includetheir;

e Initials

*  NHS number

*  Knumber

* name

* dateof birth

* contactdetails

* gender
* race
O

People will usethis information to do the research or to check your records to make surethat the researchis
being done properly. People who do not need to know who your friend/relativeis will notbe ableto see their

name or contactdetails. Their data will havea code number instead.

Once we have finished the study, we will keep some data so thatwe cancheckthe results. Wewill writeour reportsina
way that no-one can work out that your relative/friend took partin the study. Your relative/friend can stop being part

of the study at any time, without giving reason, butwe will keep information aboutthem that we already have.

We need to manage their records in specific ways for theresearch to be reliable. This means that we won’t be ableto
let you or your relative/friend see or change the data we hold aboutthem. You can find out more abouthow we use

your friends information:

e atwww.hra.nhs.uk/information-about-patients/

* our GDPR leaflet available on request from researchsponsor@nuh.nhs.uk; or by the following link

www.nuh.nhs.uk/gdpr

* by askingoneofthe research team

* by emailingtheData Protection Officer for NUH atdpo@nuh.nhs.uk,
* by ringingthe Data Protection Officer for NUH on 0115924 9924 (extension 63975)

Nottingham University Hospitals NHS Trustwill useyour relative’s/friend’s name, NHS number and contactdetails make
sure that relevant information about the study is recorded for their care, and to oversee the quality of the study.
Individuals from Nottingham University Hospitals NHS Trust and regulatory organisations may look at their medical and
research records to check the accuracy of the research study. The only people in Nottingham University Hospitals NHS
Trust who will haveaccess to information thatidentifies your relative/friend will be people who need to auditthe data
collection process. The people who analysethe information will notbe ableto identify your relative/friend and will not
be ableto find out their name, NHS number or contactdetails.

20. Informing your relative/friend’s General Practitioner (GP)

Your relative’s/friend’s GP will not be required to be informed of their participationin thisstudy.
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23.  What will happen to the results of this clinical trial?

The results of thestudy will be availableafter itfinishes and will usuallybe published ina medical journal or be presented
at a scientificconference. The data will beanonymous and none of the patients involved in the trial will beidentified in
any report or publication. Should you or your relative/friend wish to see the results, or the publication, please ask the

research team.

24. Who is organising and funding this clinical trial?

The Nottingham University Hospitals NHS Trustwill actas sponsor (i.e., the lead NHS hospital) for theresearch..

25. Who has reviewed the study?

All researchinthe NHS is looked at by an independent group of people called a Research Ethics Committee, to protect
study participants’ safety, rights, well-beingand dignity. This study has been reviewed and given a favourable opinion

by the NHS by anindependent Research Ethics Committee.

The study has also been reviewed and approved by the Research & Innovation department of Nottingham University

Hospitals NHS Trust.

26. Contact for further information

Ifyou or your relative/friend have any questions about the study, please speak to the research team, who will beableto

provide you with up to date information about the study. If you or your relative/friend wish to read the research on

which this studyis based, pleaseasktheresearch team.

If you decide your relative/friend would have not objected to participating in this study, then please read and sign the
declaration form. You will begiven a copy of this information sheetand the declaration formto keep. A copy of the form

will befiled inyour relative/friend’s notes, one will befiled with the study records.
You can have more time to thinkthis overifyou areatall unsure.
Kirandeep Marsh (Dietitian and Masters in Research Student)

TEL EXT: 01159 249 924 Ext 83955 (Health Care of Older People Research Office)

EMAIL: kirandeep.marsh2 @nuh.nhs.uk

Thank you for taking the time to read this information sheet and to consider this study
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Appendix nine: Participant Consent Form

Nottingham University Hospitals INHS|

NHS Trust
' ' TheUniyersity of
Participant Consent Form . Nottingham
Version: 2.0 Date 17/05/2022 LINITED KINCOOM - CHINA + MALAYSIA

The N-ICE CREAM study: Comparison of the taste and acceptability of a new ice cream based
supplement (Nottingham-Ice cream) compared to standard hospital milkshake in older people in
hospital who have suffered a broken bone: A randomised controlled crossover trial.

Principal Investigator: Professor Opinder Sahota

Screening number: .................... Initials: ..o
Patient initial each box

1. | confirm that | have read and understand the information sheet dated 17/MAY/2022
(version V2.0) for the above study and have had the opportunity to ask questions and
have these answered satisfactorily.

2. | understand that my participation is voluntary and that | am free to withdraw at any
time without my medical care or legal rights being affected.

3. | understand that my medical records may be looked at by authorised individuals from
the Sponsor for the study and the UK Regulatory Authority where it is relevant to my
taking part in the study in order to check that the study is being carried out correctly
and for auditing purposes. | give permission for these individuals to have access to my
records.

4. | understand that even if | withdraw from the above study,the data already collected
will be retained and used in analysing the results of the trial. .

5. | consent to the storage including electronic, of personal information for the purposes
of this study. | understand that any information that could identify me will be kept
strictly confidential and that no personal information will be included in the study
report, presentations or other publication.

6. | agree to take part in the study.

Name of the patient (Print) date Patient’s signature

Name of person receiving consent (Print) date Signature

Original to be retained and filed in the site file. 1 copy to patient, 1 copy to be filed in patient’s notes,

IRAS 313933; Informed Consent Form Version 2.0 dated 17-MAY-2022
NUHO03004S
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Appendix ten: Personal Consultee Declaration Form

The University of . . . .
I . Nottingham University Hospitals m
t | NOtt|ngham g y N?*S Trust

UNITED KINCOOM - CHINA « MALAYSS

Personal Consultee Declaration Form

The N-ICE CREAM study: Comparison of the taste and acceptability of a new ice cream based
supplement (Nottingham-ice cream) compared to standard hospital milkshake in older people in hospital
who have suffered a broken bone: A randomised controlled crossover trial

Chief Investigator: Professor Opinder Sahota

Please
Screening number .................... )1 O initial each
box
1. |, {(name) confirm that | have been consulted about (potential
participant’s name) participation in this research project. | have I:I

read and understand the information sheet dated 17/MAY/2022 (version 2.0) for the above study and
have had the opportunity to ask questions and had them answered satisfactorily.

2. | understand that my relative/friend will be randomly allocated to receive either two days of N-ICE
CREAM followed by two days of milkshake drink or two days of milkshake drink followed by two days
of N-ICE CREAM.

3. | understand that the participation of my relative/friend is voluntary and that they are is free to
withdraw at any time without their medical care or legal rights being affected.

4. | understand that my relative/friend’s medical records and any information collected for the study
may be looked at by authorised individuals from the Sponsor for the study and the UK Regulatory I:I
Authority in order to check that the study is being carried out correctly and for auditing purposes. |
give permission for these individuals to have access to my relative/friend’s records.

5. | understand that even if my relative/friend withdraws from the above study or is withdrawn, the data
already collected will be retained and used when analysing the results of the study.

6. |understand that any personal information, including electronic, for the purposes of this study will be
stored securely. Any information that could identify my relative/friend will be kept strictly confidential
and that no personal information will be included in the study report, presentations or other
publication

7. In my opinion my relative/friend would have no objection to taking part in the study.

gl

Name of consultee (Print) date Signature
Relation to potential participant:

Name of person taking consent (Print) date Signature

Original to be retained and filed in the site file. 1 copy to patient, 1 copy to be filed in patient’s notes.

The NICE-CREAM Consultee Declaration  Version 2.0 17 May 2022  IRAS: 313933 Page 10f1
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Appendixeleven: Research Skills in Nutrition Module Overview

Taught material included.

e  Whatisdata?

e How to presentandanalysequalitativedata

* How to present data effectively

*  Statistics:Analysingrelationshipsand comparing groups
* Systematic Review process

* Introduction to Nutrtional Assessment

e Dietary Assessmentusing Nutritics

¢ Anthropometry

¢ Use of Biomarkers in Nutritional Assessment [ Epidemiology

Assessments
O Coursework one o Component 1: Statistics
(20%) [Grade91%)
o) Component 2: Nutritional Assessment Presentation (50%) [Grade 77.9%)
0 Coursework two:
o Epidemiology (30%) [81.5%]
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Appendixtwelve: British Dietetics Abstract submission

Over 4.5 Tonnes of Food a Year Wasted from the Ward: A Service Evaluation of Dietary Intake and Food
Wastein Older Hospitalised Trauma and Orthopaedic Patients

K Marsh12, A Avery! and O. Sahota?,

1. School of Biosciences, Nottingham University 2. Department for Health Care of Older People,
Nottingham University Hospitals NHS Trust.

Corresponding Author: Kirandeep Marsh, Kirandeep.marsh2@nuh.nhs

Introduction: Malnutrition is a debilitating condition in older hospitalised people and is associated with
many adverse outcomes including longer length of hospital stay and increased mortality®. A limited
number of studies have explored dietary intakeand complianceto oral nutritional supplements (ONS) in
these people. The National Health Service (NHS) is the second biggest provider of meals in the UK public
sector yet limited literature reports on hospital food waste2 The purpose of this service evaluation was
to observe daily energy and protein intake, plate wasteand ONS complianceand toreportfood wasteat
ward level.

Methods: Data collection was undertaken between November — December 2021. Patients were
categorised as

‘nutritionally well’ or ‘nutritionally vulnerable’ as per British Dietetics Association’s (BDA) Nutrition and
Hydration Digestcriteria. Three-day observational dietary intake of 19 older people (> 65 years)
hospitalised ona trauma and orthopaedic (T&O) ward was assessed. Dietary intakewas calculated by a
Dietitian froma pre-analysed menu and manufacture packagelabels. Individual plate waste was visually
estimated. Dietary intake was compared with the BDA standards, adjusted to exclude energy and protein
from drinks. Ward patientplateand food trol ley waste was weighed after lunch and supper for fivedays.
Thirty-three ONS from

11 patients were collected before disposal and weighed between February — March 2022.The project
was deemed not to requireethical approval or informed written consent from the patients as data was
collected within routine NHS professional healthcareroleand for the purpose of quality improvement,
however patientconfidentiality was maintained as per trustguidelines.

Results: The mean age of patients were mean age 84 + 9 years (10 males, 9 females) with the most
common injury a hip fracture (68.4%). Mean (standard deviation, SD) daily intake for ‘nutritionally well’
was 1592 (257) kcal and 65.7 (8.5) g protein and ‘nutritionally vulnerable’ (n=14) 643 (354) kcal and 24.8
(14.2) g protein. .

Plate waste for ‘nutritionally well’ was 4.1 (5.8)% at main meals and 1.7 (3.4)% at pudding and for
‘nutritionally vulnerable’ 53.1 (26.6)% at main meals and 38.6 (32.2)% at pudding. Compliance (amount
consumed relative to amount prescribed) to ONS was 28.3 (38.8)%. The combined daily mealtime plate
waste weighed 6.2 (1.2) kg and food trolley waste 6.2 (0.9) kg. This equates to approximately 4526kg/year
(4.57).

Discussion:Theonly standards met were protein by ‘nutritionally well’ (n =5). The results fromthis study
indicatethatenergy and proteinintakeand complianceto ONS is sub-optimal. Although, previous
researchis limited, similarstudies have highlighted this 3. Clinical outcomes from ONS depend on patient
adherence; however, this presents as a significantchallengein older T&O patients. There is a need for an
ONS inwhich patients acceptand enjoy. Food wasteis high, itrepresents a lost nutritional opportunity
and has significanteconomic and environmental consequences which urgently needs to be addressed to
enablepreventative measures.Due to the small samplesizetheseresults cannotbegeneralisedtoa
large population.
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Conclusions: Inadequate nutritional intake and low compliance to ONS remains a key concern within

older T&O patients. These findings highlight the need for interventions to improve dietary intake in

hospital and to explorethe acceptability of alternative ONS food/drink styles.

References

1. Ernst, A.,, Wilson, J., Ahn, J., Shapiro, M, et al. (2018). Malnutrition and the Orthopaedic Trauma
Patient: A Systematic Review of the Literature. Journal of Orthopaedic Trauma, 32 (10),491-499.

2. Department of Health and Social Care(2020) Reportof the Independent Review of NHS Hospital
Food. 3. Rosenberger, C., Rechsteiner, M., Dietsche, R, et al. (2019). Energy and protein intake in 330
geriatric orthopaedic patients: Are the current nutrition guidelines applicable? Clinical Nutrition ESPEN,
29, pp.86-91. 4. Lawson, R., Doshi, M., Ingoe, et al (2000). Compliance of orthopaedic patients with
postoperativeoral nutritional supplementation. Clinical Nutrition, 19 (3), pp.171-175
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Appendixthirteen: British Geriatrics Society abstract submission (accepted as a poster)

4.5 Tonnes of Food Wasted Across a Hospital Ward: AService Evaluation of Dietary Intakeand Food
Waste- K Marsh1,2; AAveryl; O Sahota2.

1. School of Biosciences, Nottingham University; 2. Department of Health Care of Older People,
Nottingham University Hospitals NHS Trust.

Introduction: Malnutritionis a debilitating condition in hospitalised older people. There has been
limited studies exploring dietary intakeand oral nutritional supplement (ONS) complianceinthese
people. The purposeof this service evaluation was to observedaily energy and proteinintake, plate
waste and ONS complianceand toreportfood waste atward level.

Methods: Three-day dietary (food-only) intakeand platewaste of 19 older (=65 years) peopleon a
hospital traumaand orthopaedic(T&O) ward were assessed. Patients were categorised as
‘nutritionally well’ or ‘nutritionally vulnerable’ as per British Dietetics Association’s (BDA) Nutrition and
Hydration Digestcriteria. Dietaryintake was calculated by a Dietitian and compared with adjusted BDA
standards to exclude energy and protein from drinks. Ward plateand food trolley waste were weighed
after lunch and supper for fivedays. Thirty-three ONS from 11 patients were collected before disposal
and weighed.

Results: Mean age of the patients were 84 + 9years (9 female, and 10 male) with the most common
injury hip fracture (68.4%). Mean (standard deviation, SD) intake for ‘nutritionally well’ was 1592 (257)
kcal/dayand 65.7(8.5) g/day protein and ‘nutritionally vulnerable’ (n=15) 643 (354) kcal /dayand 24.8
(14.0) g/day protein. Plate waste for ‘nutritionally well’ was 4.1 (5.8)% atmain meals and 1.7 (3.4)% at
pudding and for ‘nutritionally vulnerable’ 53.1 (26.6)%atmain meals and 38.6 (32.2)% at pudding.
Complianceto ONS was 28.3 (38.8)%. The combined mealtime plate wasteweighed 6.2 (1.2) kg/day
and food-trolley waste 6.2 (0.9) kg/day. This equates to approximately 4526kg/year (4.5T).

Conclusions:Energy and protein intakeand complianceto ONS in older T&O patients is sub-optimal.

Food wasteis high and urgently needs addressing. Further, interventions are warranted toimprove
dietaryintakein hospitaland to explorethe acceptability of alternative ONS food/drink styles.
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Appendixfourteen: European Geriatric Medicine Society Conference 2022 (abstract poster
displayed 28/09/2022)

Over 4.5 Tonnes of Food a Year Wasted from NHS
the Ward: A Service Evaluation of Dietary - sveui"?gg?&'u'}
Intake and Food Waste in Older Hospitalised b4 ugs Trust

Trauma and Orthopaedic Patients

X Narh's, A, Avery' and O. Sabots’
L School of Sexciences, Notingham Ushersty 2. Ospartment for Meakh Care of Older Progie, Nottgham Usihveraty Mooty
NMS Trust

Malnutrition is a debiltating condition Data was collected from older (x 65years) T&O pasertson
in clder hospitalised people and is one a TEO ward.
associated with many adverse Patients categorised a5 ‘nutstionally well’ or ‘nutrisonally
outcomes including longer length of vulnerable” as per BDA Nutriton and Hydration Digest criteria

hospital stay and incrensed mortality.

A limited number of studbes have
explored dietary ntake and
compliance to ONS in these peaple. i
The NHS is the second biggest

provider of meals in the UK public

» Threeday Ward food 33 ONS were
JRCEGE 94 .m‘:d‘:;::?:::m o observational waste from collected and
hospit - detary intake patients and weighed (g} from
and plate waste food tralley 11 patients
T v ™  Mlai9mien  wegd gy bekre dipo.
protein intake, plate waste and ONS - tad di Im‘:‘:"
comgliance and to report food waste estimatec. m‘;ﬂ

at ward level

Mean age 84 £ 9 years {10 males § females) with the most Energy and protein ntake and
common injury 2 hip fracture (68.4%) compliance to ONS is suboptimal

Nutritionally wel @@ . iticnally Vulnerable

o
N

Clinical outcomes from ONS depend
on patient acherence; howevertis &
as a significart challenge in oder 180

patients.

There is need for an enjoyable and
acceptable ONS.

High food wastes represents a lost
nutritional opporturity and has
significant economic and
environmental consequences which
urgently needs to be addressed 1o
enable preventative measures.

1592 £ 257 kaal 643 £ 354kaal
65.7 £ 8 5g protein 24.8 2 14 2g proten

2 ) conavson
\‘ ’/ Inadequate nutrition intake and low
. compliance ta ONS remains a key
concern within T&O patients.
28% compliance Patient waste Approemately
famoure = 6.2kg/day 4526kg of food There is a need for interventions to
consumed Food trolley wasted from improve dietary ntake inhospital
relative ta waste the ward each and explore the acceptability of
amount = 6.2%g/day year alterative ONS food/drink styles.
prescribed)
Abbreviations: BOA «Bdtish DietweScs Association ONS « Ol nuwitiond supplements
TRO « Touma and othopaedic
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Appendixfifteen: Meeting and conferences| have presented my findings

Invited
September 2022 - Pioneering Innovative Food for Seniors, University of Nottingham
September 2022 —Nottingham Annual Osteoporosis Medical update meeting

Oral

December 2022 - British Dietetics Research Symposium. Aprospective observational service evaluation of
dietary intake, oral nutritional supplement compliance and food waste in older hospitalised trauma and
orthopaedicinpatients

November 2022 — International Conference on Nutrition and Food (ICNF). Title: 4.5 Tonnes of Food
Wasted Across a Hospital Ward: AService Evaluation of Dietary Intakeand Food Waste

Poster

November 2022 - British Geriatrics Society Autumn Meeting poster presentation, Kirandeep Marsh,
Amanda Avery and Opinder Sahota Title: 4.5 Tonnes of Food Wasted Across a Hospital Ward: A Service
Evaluation of Dietary Intakeand Food Waste

November 2022 - NIHR Nottingham Biomedical Research Centre- poster competition, Kirandeep Marsh,
Amanda Avery and Opinder Sahota. Title: 4.5 Tonnes of Food Wasted Across a Hospital Ward: A Service
Evaluation of Dietary Intakeand Food Waste

September 2022 — European Geriatric Medicine Society, (EuGMS), Kirandeep Marsh, Amanda Avery and
Opinder Sahota. Title: 4.5 Tonnes of Food Wasted Across a Hospital Ward: A Service Evaluation of Dietary
Intakeand Food Waste
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