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Abstract

Background: Malnutrition is prevalent among hospital patients and occurs in up to 45% of Canadian
medical and surgical patients. Hospital malnutrition is associated with detrimental outcomes for

patients, such as further morbidity and mortality and increases hesgstatiated costs. Low food

intake is a primary contributor to the development or worsening of malnutrition and may be

influenced by factors such as poor appetite, iliness, and perceptions of poor food quality and disliking

food served. Currently thereareo st andards t o assess patientsod ex
hospitals and tools used to assess patient satisfaction are limited in their approach with respect to
assessing both patientsd expectati odesongrated r at i n
good measures of validity or reliability.

Purposes:1) Assess the internal consistency reliability of the Hospital Food Experience

Questionnaire (HFEQ) in addition to construct validity with ekerall rating of meadjuality at a

mealand pedictive validity with food intake2)Me asur e pati ent séreldanlspi t al f
expectations in addition to ratings of a single meal served in hog)ilé¢termine patient and

hospital characteristics associated with three measures of medy} froati the HFEQ (i.e. a single

overall meal quality rating, HFEQ score and short form HFEQ (HBE&core)4) Asses meal

intake and specific foods served and consurBgDetermine the independent effect of three

measures of meal quality in predictingesall food intake at a meal while considering selected patient

and hospital characteristics.

Methods and Findings: The multisite study collected data from sixteen Ontario hospitals and 1,087
patients. Data was collected at the hospital, unit, and pa&esit The original HFEQ included 23

guestions assessed usingpobnt Likert scale. Food (n = 6) and fooelated (n = 10) expectations

were assessed by fAnot i mportanto (1) and fAvery i

assessed by (Ayemyndpdorry goodo (5). The HFEQ wa:
il



overall hospital expectations and ratings of the meal served were assessed. Overall food intake and

intake of specific food groups were also assessed. Three studies resulted fthesthiwork.

DI nternal consistency reliability was assessed |
analysis (PCA). The three subscales of the HFEQ (food expectationsefatetiexpectationand

meal ratings) and the entire HFEQ demonstrgteat] internal reliability (0.8@.91) and all but one

of the HFEQ questions (the importance of food served being healthy) clustered together in PCA to

reveal the following factors: Meal Ratings, Food Traits, FBoel| at ed Tr ai t s, Meet i ng
Dietaryand Accessibility Needs, and Food Familiarity and Source. Four ordinal logistic regressions

were conducted with the three subscales and entire HFEQ with overall meal quality rating. The three
subscales and overall HFEQ demonstrated construct validityowgttall meal quality < .050).

Specifically the expectations of taste, local food provision, easy to open packaging and easy to eat

foods in addition to meal ratings of taste, appearance, texture, temperature and combination of food

served were significaly associated with overall meal quality< .050). A 5x2 chisquare revealed

that overall meal quality rating was significantly associated with food intake at a single meal, where

patients with lower overall meal quality ratings experienced low foadéntCross validation with all

22 items of the HFE@elevant items identified with PCA@nd overall meal intake was conducted to

attempt to shorten the HFEQ, however only the expectation of food choice and meal taste ratings

were significantly associatedth food intake (P < .050). The shortened HF&Qwas determined

using the 10 items identified in convergent validity analyses and overall meal quality (n = 11). A final

binary logistic regression was conducted with these 11 items, which revealed tHBERQev was

significantly associated with food intake, with the importance of food choice, and meal ratings of

texture and taste being significantly associated with food infake@50).

2JFood expectations mosmpdéreguneotiygclraded: ascadivve

healthiness (73.75%, 70.45%, and 64.60%, respectively) -fetatdd expectations most frequently
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were rated as fAvery importanto included: meet i ng
easy to eat faits andreceiving asufficient amount of food (69.54%, 67.45%, 62.89, and 61.07%,
respectivel y). Medi an sensory meal ratings were
was rated as fAvery goodo by 28. @eUecavedthegamost ent s,
Avery goodo ratings (34.56%, and 3-8v.stb@dverer espect
90.60 (SD 10.83) and 44.22 (SD 6.55), respectively.

3) Three regressions (1 ordinal, 2 linear) were conducted to test the associatieenbgatient and

hospital characteristics and measures of meal quality (i.e. overall meal quality rating, HFEQ and

HFEQ-sv scores). Age was significantly associated with all three measures of meal quality, while

gender was only significantly associatedhatFEQ and HFEEV scores (P < .050QIder and

femalepatiens were significantly more likely to rate meal quality more favourably. No other patient
characteristics were significantly associated with any of the three measures of meal quality. Hospital
chaacteristics associated with meal quality varied depending on the meal quality measure used as the
dependent variable. Only hospital size was significantly associated with overall meal quality rating.
Foodservice model and proportion of foodservice budietated to local food were significantly

associated with HFEQ score. Average daily food cost per patient was only significantly associated

with HFEQ-sv score.

4) Proportions assessed overall meal intake and intake of specific food items. Approximitelly 29

patients consumetb0% while 42% consumed all of their meal. Beverages (i.e. tea/coffeeamoilk

tea), soup, and pudding/J€l were items frequently consumed by all patients, even those

experiencing low overall meal intake.

5) Binary logistic regressiongith food intake as the outcomeere conducted considering hospital
characteristics with eh®f the three meal quality measures, and selected patient characteristics

stratified bygender No hospital or patient characteristics were significantly associated with food
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intake when any measure of meal quality was considered, however meal qtiatjy waere

significantly associated with food intakas(< .050). AIC and marescaledR? wasdetermined for

each model to assess model fit and explained variance in food intake. The models whe/HFEQ
was used as the meal quality measure demonstratdubsh compromise between model fit and
explained variance when patient characteristics and hospital characteristics were considered,
suggesting that this version of the HFEQ may be most appropriate to assess meal quality while
considering patient and hat characteristics.

Conclusion: The HFEQ demonstrated good internal reliability and convergent validity with overall
meal quality rating, and both the HFEQ and HF&Qemonstrated predictive validity with food

intake at a single meal. Patients gengradted food expectations and femaated attributes highly,
suggesting that patients have high expectations of meals served in hospital. Ratings of meals served
did not always meet these high expectations. Patient age and gender were significanfliedssoci
with perceptions of meal quality, while hospital characteristics associated with meal quality were
dependent on which measure of meal quality was used. Approximately 29% of patients consumed
CB0% of their meal. Patients experiencing low food intakeewore likely to consume soft, or fluid
foods. When patient and hospital characteristics were considered, only perceptions of meal quality
were significantly associated with food intake, where higher scores of meal quality were associated
with increased dds of patients consuming their entire meal. The HEE@emonstrated the best
compromise between model fit and explained variance in food intake when the three measures of
meal quality (i.e. overall meal quality rating, HFEQ and HFE(cores) were comigred. The

HFEQ or HFEQ@sv should be implemented in practice or used in future research to assess perceptions
of meal quality and aim to improve the meal experience and support subsequent food intake for

patients in hospital.
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Chapter 1

|l ntroducti on

Appropriate nutritional care while in hospital can promote patientthaat recovery, however
food and nutritional care are often overlooked components of hospital séfVieest i ent s6 expect
and perceptions of hospitalealquality may subsequently affect food intake and recotv&ty
Inadequate intake while in hospital can lead to worsening or development of malnutrition, resulting in
adverse health outcomes incluglifurther morbidity and mortality*2**1¢*There is currently no
legislation in Ontario that mandates how hospital menus are assessed for nutritional adequacy, or that
patientmealsatisfaction data is collected or acted updi®Under st andi ng Ontari o pat
with hospitalmealsis critical to identify strategies to improve food quality and intake, as well as patient
outcomes. Todate,her e are | i mited reliable and valid tool
expectations and perceptions of hospitalals'® making it difficult to determine areas needing
improvement. This thesis aims to determine the validity and reliability of the Hospital Food Experience
Questionnaire; assesspatie s © ex peri ences amdak and pndecstaadtpatienn s o f  h ¢
and hospitalevel characteristics that influence both hospitahlexpectations and experiences, and
subsequent food intake.

The thesis starts with a literature review thatvjates an overview of food and foodservice in
Ontario hospitals, in addition to policy and institutional factors that influence food and foodservice. This
chapter also discusses the prevalence of hospital malnutrition and its consequences, factonetizat infl
both | ow food intake and mal nutri ti onmealgudlityt he r el
satisfaction, and malnutrition. The definition of patiergalsatisfaction and factors that influence patient
mealsatisfaction such as expeitas, food quality and patietevel traits are presented. Chapter One

concludes with howhepatientmeal experiences measured, a description of tools that have been used to



gather this data and the need for tools to be reliable and valid to accucdiety this data to best
represent patientsdé experiences.

Discrete chapters of this thesis include three papers written in a manuscript format to address the
three main research questions. All analyses are based on data collection at 16 Ontarie. idepfiest
manuscript discusses the importance of using a valid and reliable tool to collect patient meal experience
data as well as critiques patient food satisfaction questionnaires previously used. The development of the
Hospital Food Experience Quisnaire is explained as well as the analyses and results, which includes
assessing the internal consistency reliability and construct and predictive validity of the Questionnaire.

The second manuscript introduces expectations and experiences ofl mosgisaand patient and
hospital factors that may influence perceptions of meal quality while in hospital. Descriptive statistics for
meal expectations and experiences are reported in addifiogistic and linearegressioaanalyses to
identify patientand hospital traits significantly associated withasures afmeal quality. This manuscript
aims to give a better understanding of how patients experience meals in Ontario hospitals in addition to
contextual factors that influence perceptions of meal quality.

The final manuscript assesfood intake at a single rak in addition to specific food and
beverages (e.g. soup, juice, sandwiches, etc.) both served and consumed by all patients, and those with
low overall food intake. The effect of patient and hospital characteristics and meal quality measures
overall mal intake are considered. Subsequent analyses assess how three meal quality measures
determined by the Hospital Food Experience Questionnaire perform in predicting food intake to identify
which meal quality measure best predicts food intake. All quesii@sraend surveys used for data
collection are included as appendices.

This research aims to demonstrate the importantroletbatg u al i ty pl ays i n both
expectations and experiences of hospital food served in Ontario, as well as how pp&eahesas are

related to food intake. Using a valid antdtealsel i abl



can help to monitor and implement quality improvement measures within and across hospitals in Ontario

to improvemealquality percepionsand potentially subsequent food intake and recovery.



Chapter 2

Backgramibdterature Review

2.1 Current Hospital Food and Foodservice

Patient care in hospital includes appropriate nutritional care to promote health and t&€overy
The mandate of hospital foodservice is to provide food that is nutritionally adequate and appropriate for
various health conditioR$ adhere to regulations; meet or exceed patient expectations; meet budgetary
and operational constraints; and support hosfitectioning and community culturé Hospital
foodservice can achieve this when nutritious meals are carefully planned and served and when patients
consume served medls

Hospital foodservice is complex; it requires delivery of food to patients with various clinical
need$’ and also involves many stakeholders such as medical staff, foodservice staff, and*gatients
Hospital foodservice is process, therefore change in one area of foodservice will impact other areas (e.g.
changes in food production can have downstream effects on food distribution and subsequently patient
food intake)’ For example, if a hospital decides to make their own homemade soup due to patient
requests for healthy local options, this will require identification and testing of recipes, sourcing of local
ingredients year round, storage of those ingredienaigjtig of staff and ensuring that staff are scheduled
to prepare the product. These considerations, as well as patient preferences and expectations need to be
considered when planning menus.

The hospital menu is the most important foodservice operatiooldbecause it drives procedures
and processes that are used to control food, labour and equipment kesta planning is influenced by
hospital budget, environment and foodservice department compliekitattempts to reduce or control
hospital foodservice costs, strategies such as outsourcing food may be used. However, food source may
affect patient food choice, variety, and quality, as well as overall patient satisfaction vgitalhos

food.'®?* Greig et al. interviewed 57 Ontario hospital foodservices managers and most (75%) reported that
4



O70% of i tmemusweeemutsobunced, while the remainder was produced by either scratch or
semiscratch method$ A best practice for meeting the goals of foodservice is to regularly review
hospital menus and to survey patients to optimize both ieu@itadequacy and patient satisfactibn
Creating menus that meet patientsoé clini® needs
with a focus on variety, quality, taste and overall hospital environfAeatild potentially be a method to
support food intake.

Both Ontario hospitals and losigrm care (LTC) homes fall under the Ontario Ministry of Health
and LongTerm Care with respect to regulat®and standardé Standards and legislation for menu
development and quality have resulted in improvements in food served to residents living'in LTC
However, unlike LTC, hospitals armmt legislated to assess food quality, appropriateness of their menus,
nor are they obligated to interpret and act on findings from patient satisfaction surveys; this partly
explains gaps and inconsistencies in foodservice practices across Gritario

Canadabés Food Guide is typically wused to pl an
hospital menus'® peerreview literature, information from outsourced food companies or health
associations and the daily recommended intakes are als&®iespite a variety of resources to develop
and assess menu qualitiyere is no standard practiteé® A recentstudyidentified that only 29% of
Ontario hospitals had formal menu planning processes in.{flaeek of attention to patient meals has
been attributd to the perception that hospital food already adheres to nutritional guid&Tiines
Canadian Malnutrition Task ForéEMTF) recommends establishinghational standard for menu
planning® to address some of these challenges.

There is 0 accepted comprehensive standard for menu evaluation in Canada as well as most
otherWestern countries, even though menus are potentially the most important aspect of hospital
foodservice and are critical to foodservice succe¥he relevance and importance of foodservice is

often misunderstood and is often viewed as an area where budget cuts will have the least impact on

5



patient caré Phone interviews with Ontario hospital foodservice managers (n = 57) described resource
scarcity due to budget cuts and cost of food, as well as staff training and time, to be barriers to assessing
nutritional @ntent and improving menus to satisfy patiéritack of evidencévased standards and

regulations allows for decisiemaking regarding hogpl food and menu planning to be based on

operational efficiency and budgets, with little attention towards nutritional composition, patient
satisfaction and experience with hospital fobBetermining a coseffective foodservice system that

optimizes patient food intake whilst minimizing food waste is needed in Ontario ha3pitals

2.2 Hospital Malnutrition
The role of hospital foodservice has become increasingly important because of the various issues

that arise when patients are malnouristedalnutrition is defined as inadequate nutritional intake or
uptake that results in changes in body composition or mass, which can impact clinical outcomes as well as
physical and mental functioniri§ Inadequate food intake to meet the physiological demands of disease
and injury will affect patients with various diagnoses, and of all.&jésdernutrition is a common
worldwide problem among hospital patients and malnutrition can result from inadequate food and
beverage intak&!?13162628 proyision of hospital foodservice that is nutritionally adequate to meet
physiological needs in these stressed states is criticetvent and treat malnutrition, which the CMTF
estimates occurs in ~45% of Canadian medical and surgical patients who are in hospatalafgs*®
The rate of malnutrition risk in hospital varies, with estimates betweé&®%3 depending on the
population studied, timing of assessment and tool. tisEd?141517:284 Egctors that may contribute to
malnutrition include underlying illness, agecemconomic status, medical procedures and symptoms
that impact food intake, lack of monitoring of nutritional status and lack of standardized nutrition care
protocoISl,5,6,10,13,26,29,31,32

Malnutrition increases the risk of adverse outcomes such as: infettfdas and pressure

injuries, further morbidity, longer length of st&ymortality,”*****’and decreased muscle mazamsd
6



quality of life.?**° For hospitals, malnutrition can result in increased costs associated with length of stay,

2126272938335 A Canadian study investigated factors

readmission, and greater resource utilizatiotf °
associated with nutritional decline after 7 days of hospitalization and foahdgproximately ~20% of
patients experienced a decline in nutritional statbienassessed using the Subjective Global Assessment
(SGA).® After adjusting for SGA at admission, low food intake attributed to food quality and illness were
associated with a higher risk of nutritional decline in medical hogmitants’ Specifically, nutritional
deterioration mong medical patients was associated with greater dissatisfaction with taste, appearance,

and smell of food, as well as a decrease in appetite, and experiencing sickness Bngsermore

detailed findings demonstrate the importance of foodservice and quality food to recovery.

2.3 Food Intake in Hospitals and Factors Associated with Low Intake

Meals are often an overlooked part of treatment, although consuming an adequate diet is heeded
for patient recovery 33263039t has been estimated that-84% of patients ifg on hospital food as their
sole source of nutrition while admitted to hospit&lAdequate food provision is necessary to ensure that
energy, protein, and nutrients meet patientsd phy
intake of patients on various diet orders (i.e. regtéature modified, low allergen, low fiber or oral
fluids) in 6 hospitals found that mean energy and protein provided was 1,397 + 554 kcal and 53 + 30
grams, respectively, but that mean food intake was significantly lower, at 977 + 579 kcal, and 37 + 28
grams of protein, respectivefj Alarmingly, both average provision and inkek was | ower t han p
average calculated energy and protein requirements, which were 2,100 + 392 kcal and 86 + 18 grams,
respectively?® In this study, only 37% of patients were provided with enough food to meet both their
estimated protein and energy requireméhtsadequate food provision in relation to estimated
requirements may be due to greater nutritional needs experienced during ilbhéssiament 2°15:26:%0

On the other hand, Dupertuis et al . found t hat fo



needs where 2,007 + 479 kcal and 78 + 21 grams of protein were prdvitbedonstrating that not all
hospitals are providing inadequate food.

Low patient food intake is potentially more of a problem than inadequate provision of food.
Dupertuis et al. found that despite adequate food provision, 59% of hospitalized patiemstwer
undernourished due to their diagnosis, but rather due to low food intake as a result of therapeutic diets as
well as other factors with 70% not meeting their recommended intakes of 1,422 + 270 kcal and 68 + 16
grams of protein, respectivel§Several other studies have documented low intake of served®f964*
In 309 diverse patients it was found that only 28% of patients ate all food served, whereas 48% ate most,
22% ate a small portion, and 2% ate ndin smaller study that looked at spinal cord injury patients also
observed low food intake, where 52% of the 67 patients did not consume all food that was served and
approximately 33% missed one or more mé&&ls the Nutrition Care in Canadian Hospitals study,
approximately onghird of patients ate <50% of meals offeréd’Byrnes et al. (2018) observed 100
meals consumed by pesperative patientsral found that less than 50% of food served was consumed at
half of the meals® There was also nsignificant difference in food intake between poperative day
two and five* suggestingthablw f ood i ntake was an issue throughoot
adequate energy and protein provision and consumption is needed for patient recovery, however food
intake is often low putting patients at risk for malnutrition and its associated censegul*2620-3¢

There are numerous reasons for poor patient food intake. Thasgeitichited food selections;
decreased appetite; poor quality and appearance of food; disliking served food and feeling that food is
unacceptable; nausea/vomiting; pain; fatiguepnimappropriate food provided; interruptions at

131516253 ne study found that patients

mealtimes; meal timing;ral the overall hospital atmosphére
may experience variability in appetite, however, even patients with a good appetite may still experience
low food intake due to eating challenges such as inability to handle cutlery, dentition issues and lack of

available eating assistance when requifdhtients may also experience increased nutritional
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requirements from disease, metabolic stfé3$'treatment or malabsorptiorl® Patients who experience
malnutrition are at risk for adverse outcorfetherefore, understanding why patients experience both low
food intake, and/or malnutritiois critical to developing specific interventions to improve both patient
nutritional status, and overall heat¥

Although evidence suggests the amount of food provided may be inadequate in some jffstances
several studies also suggest that the quality of thedendds an issug®°*>9t is worthwhile to pay
attention to foodservice and food quality and to consider perceptionsad$éand how they may be
altered while in hospital to optimize foactake®2%°Specifically, lowmealquality and dissatisfaction
with sensory aspects (e.g. smell, appearance) has been shown to result in low fod fritakespital
foodservice gys an important role in patient recovery and wellbéfrierefore, promoting adequate
food intake through serving quality food in hospital can lead to faster recovery, and decreased length of
stay,which can also impact hospital caste’***The etiology of malnutrition is multifactoriaf*2¢°
therefore, it is worthwhile to investigate various systewel approaches to support food intake among
hospital patients, potentially through fortified foods, fis@n of shacks, oral nutritional supplements
(ONS), and support at mealtimes (i.e. eating assistahas)well as serving patientfood they consider

to be high quality and enjoy.

2.4 Malnutrition and Patient Meal Satisfaction

Hospital foodservice is often the only food provided for patj€rtsit meals araot always
targeted to their needs and altered appetites and.taStesiga et al. found a negative relationship
between hospital length of stay amédal satisfaction, where patients with a longer hospital stay had
worse appetites and ate less food, potentially due to greater illness s&\fiypercent of patients
reported having lessofanme t i t e in hospital, however there was

perceptions of the importance of food and their appetite, and what was corféumed



I't i s i mport an dintaie andstsrevievs thep lospitabatekperi@ncd so that
improvements can be made where necessary to optimize food intake while in RoEpttients
consume food equal to their nutritional requirements, foodservice can be considered to be meeting its
mandate, however intake that is greater or lower than requirements are considered pradfematic
patients perceive hospitadealsas unappetizing, food intake will likely decrease, while food waste will
increase’® Hospitals need to provide patients witlealsthat meet their cultural, nutritional and clinical
needs, is presented appropriately and served in a pleasant environment, and patients abieuld be
receive eating assistance in a timely manner if nece$sagreasing pe®ptions ofmealquality by
meeting patient food preferences and allowing for food choice can help support food intake as well as a
timely recovery, which not onlgsupportgpatient health, but reduces the risk of longer hospital stay,
reducing hospital cosf® Thorough knowledge of the various dimensions of hospital foodservice
satisfaction and more specificallyealquality, is needed to understand patient expectations and to
determine strategies to effectively improve the meal experience, satisfaction emibfiptfood intake.

Analysis of patienmealsatisfaction data in hospitals is limited and foodservice survey
methodology could be strengthened by asking detailed questions and comparing results to previous
periods or similar hospital$*® This data can inform foodservice operation decisions, especially for
nutritional adequacy and patient satisfaction with méhR®utinely assessing both patient satisfaction,
food intake andnealquality through surveys and meal rounds could potentially address, at least partly,
the discrepancy between nutrients served and consumed in hospital

Kim et al. identified a discrepancy between ant@anved and consumed which resulted from
menus not being reflective of patientsd preferenc
food at improper temperatures and patients not understanding their own nutrition&l @eetseted

surveys demonstrated that patients did not eat sufficiently while in hospital because they did not have an
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appetite, they did not enjoy the taste of foods served, and it was also observetiahigt gametimes left
their rooms at meals for tests or were sleeping, all which could reduce food?intake

Accommodating patient preferenéeand improvingmealquality, which has previously been
demonstrated to be related to sensory aspects of the meal (e.gaappetaste, aroma), have the
potential to improve patient food intak&:420281.3941Bgth nutritional and sensory food quality have
been shown to be relatedrwealsatisfactiorand can be useful markers for effective hospital
foodservice Every patient makes implicit comparisons of what they eat in hospital to what they eat at
home when answering questions regardireglsatisfaction'® Therefore, serving foods that patients
consider to be high quality is important not omhprove perceptions of meal qualityut also for
recovery anaverall hospital satisfactiott Areas to improvenealand foodservice quality in hosai
include sensory aspects of food, nutritional quality, and food presentation, as well as the menu, ordering

system, meal timing and service stle

2.5 Patient Satisfaction

Patient satisfaction has become a key criterion for evaluating healthcare service'GRatignt
satisfaction is a term &t is widely used, however, is poorly understood, potentially due to its subjective
nature* It is widely recognized that food and other aspects of foodservice delivery are important to
patients6é overall perception of their hospital e X
food that is appropriate for its diverse patiéifQu al i ty foodservice involves
while also exceeding their expectatidi®atient food intake is a good indicator of both nutritional status

and séisfaction with hospital foodservicé

2.5.1 Perceptions of Hospital Food

The public generally views hospital food as being poor, unappetizing ambutrdtious often due

to institutional stereotypint*® Media coverage and the fact that food is often outsourced and pre
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prepared has led to a repiida of hospital food being high in sugar, fat, salt, artificial flavours and

colours* and poorly presentédPerceptions of poor food quality may also stem from patients who feel

unwell, as they may find food undesirable due to its flavour, aroma or appearance, or they may not be

familiar with the Western diet that is typically sené& at i ng i n hospital is wusual
experiences of eating at hofhenhich is likely more enjoyabléVhen in hospital, patients may regard

adequate food intake as their responsibility for their reccvery

252Patientsd6 Expectations for Food and Foodservice

Satisfation with hospital foodservice is multidimensiop&®2>*complex® and difficult to
assess particularly due to patients having their own unique expectatfdfiMeal satisfaction is highly
related to expectns'®?“?and perceptions which can be shaped by attitudes and previous expéfiences
If mealquality expectations are low antkealquality surpasses this expectation, patient satisfaotan
be rated more highJ{giving no incentive for hospitals to try to improve food or foodservice quflity
Watters et al. (2003) conducted focus groups and meal rounds and found that patients generally thought
the quality of hospital food was better than they expected, and that it had/@ufrom their past
experience8 Dubéet al. (1994) suggest that patient perceptions of foodservice fall into seven
dimensions: food quality, meal service timeliness, service reliability, temperature of cold food, attitudes
of staff who deliver menus and meals and ability to custafdiées p a t peetations d&re e x
increasingly met during their hospital stay, ratings of foodservice, and specifiezdlyguality often
increase*

Currently, serving local food is a low priority within tlmtario healthcare systemowever it
may be a growing expectation of consunfésmong 55 Ontario hgstals surveyed, 71% report using
some local food in patient meals, cafeterias or both, with a mean of 21% of foods being offered
categorized as local; however, the range w&8%, demonstrating variability in local food provisitn

Local food is attractive due to its potential increased nutritional quality potentially allowing for
12



availability of healthér food options, which may improve health outcofMéovision of local food
through hospital menus &i#he potential to increase patient satisfaction through improved nutrition and
by catering to patient beliefs that local food has better flavour, texture and freSrBasiers for use of
local food in hospital include low food budgets, government regulation and concerns about supply (i.e.
seasonality of certain fruits and vegetabfés$y hospital, there is also concern for food waste, especially
from a financial viewpoint Previous studies have found that high food waste in hospital has resulted
from poor food i nt ak e,hhpspithlifoedrahdsnénu suchnad podalgoalitys , @ s s u
inappropriate portion sizes and limited menu choice, as well as service issues, such as difficulty accessing
food, and environmental factors, such as an unpleasant eating environment and meal timges that a
mi smatched to pa*tJustfyny thedmppriared of local foodepmvision in Ontario
hospitals will likely rely on demonstrating that it has economic benefit and that it can enpegist
satisfaction with food and foodserviteDeveloping menus to support local food in healtedarequired
to successfully incorporate local food in Ontario hospftals

Providing culturally familar and appropriate foods has also been identified as an important part
of foodservicé®'*and an expectation of some consumers. However, serving foods in hospital that meet
patientsd cul tur al!pptentaflyeue¢orbudges safety or tod supiyl sbneen g e
cases, patients of particular ethnic groups have limited cultural food selection, which poses a barrier to
support food intake among diverse patiéhiBo date, there is limited evidence that availability or lack

thereof of culturally familiar foods influences expectations and satisfaction with haapi

2.5.3 Foodservice Quality and Patient Satisfaction

Some studies repiothat food quality is the most important indicator of patient satisfaction, while
others suggest that interpersonal or service aspects are most impértdimood and other aspects of
foodservice are central elements in the overall perception of the hospital experience; the greater

expectations are met; the more satisfied patients seent When patient satisfaction and meal
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experiences are assessed, typically both foodservice quality (e.g. how food is served, when, quality of
dishware, etc.) and food quality (e.g. sensory aspects of food, meeting nutritionaketegdse
assessel®?02248% sing factor analysis, Messinaat (2012) found that four dimensions of
foodservica food quality, meal service quality, hunger and food quantity, staff or service issues
explained 64% of the total variance in foodservice satisfaétiboodservice quality can be assessed
using many indicators, such as DufRadditontal . 6s seve
sanitation, and serving times®
With respect to foodservice quality, literature emphasizes the quality of foodservice staff
interaction$’ and identified that even small,onef f negati ve interactions can
satisfaction rating& Some patients reported the timing of meals as inconsistent with when they were used
to eating at hom&2’ Although most patients indicated that they had enough time to eat, some felt rushed
when staff came to remove tray/<On the other hand, when foodservice is slatignts were more likely
to be critical of hospital services, and rate them more negafiVélyt t er s et al . identi fi
concerns for patient food intake, including the approgmiess of foods served, availability of culturally
appropriate foods, tray layout, difficulty opening food packaging, and lack of food on units outside of
meals? Similar to these concerns, 308bpatients required assistance with tray setup, however, 83%
reported no difficulty in accessing food between meals and also did not require additional food on the
unit.? Studies in Canada aride Unhited Kingdomhave focused on the patient experience with hospital
food, and have found that inability to provide feedback, menu errors, food accessibility, tray layout and
food waste are patient concerns that can negatively affect mealtimes anutdgeé
Some patients report difficultiesdaring meals because menus lack sufficient nutritional
information® and patients with hearing or visual impairments may experience some difficulty accessing
their meals’ Physical barriers at mealtimes, such as inappropriate seating or table positioning, and

difficulty using utensils to independently eat presented more challenges to older JaNtdpatients

14



requiring eating assistance reported difficulty getting attention for assigtaaru some patients also
reported that disruptive behaviours, smells and sounds from the general hospital ezvirasm
negatively impacting their meal experience and food intaRéthough all of these foodservice factors
can potentially impact food intake and overall satisfaction, the sensory and oualityl gspects of

hospital food will be the focus of this work.

2.5.4 Food Quality, Patient Satisfaction and Factors that Influence

Several studies have identified that food quality is the most important determinant of patient
foodservice satisfactiopf1116:1920.22253ljgh quality food is critical to adequate nutrition intake, food
enjoyment, and a positive hospital experietdgartwell et al. suggested that food quality and then
foodservice quality (e.g. foodsereistaff attitudes) were the two most important predictors of patient
satisfactior?® Capra et al. confirmed that food quality was the main predictor of food satisfaction,
whereby food quality explained 37% of the total variance (61%) in food satisfaction fdfihgst i e nt s 6
food quality ratings are subjectiveand have beedescribed as a function of taste, variety, flavour,
texture, freshness, and perceptions of healthirfes§121920.2227.283gwever, perceptions of food
guality can be influenced by feelings &usea, disease processes, altered taste perceptions, unfamiliarity
with food, hospital policy, expectations, prescription of therapeutic or modified texture diets or the
relative quality of food consumed outside of hospitd|”10:1118.19.22.27.31,39.42

Sensory aspects of food, such as appeafdfieaour, texture, and temperature, as well as
variety, and perceptions of healthingssave been found to be the most important to hospital patients
when judging food quality*6-191214.19.22.287.37.3841patjents believe that hospital meals should be
healthy®*" and approximately 76% of patients in one study considered hospital food to be.healthy
However, at times, patients perceive hospital food to be unhéd@rgeived temperature and texture
have been previously identifleas the two most important sensory components for patient acceptance and

satisfaction with hospital foot!° However, other studies have suggested that temperature and variety
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minimally contribute to patient food satisfactj@frsuggesting that perceptions of satisfaction vary among
diverse patient groups.

Having a range of food items to builelgular, therapeutic and modified texture diets and a variety
of items to put on each diet prescription enhances menu quality and the patient expevlariety in
menus allows for choigéwhich affects patient satisfaction as preferences are more likely to be met. One
study found that menu cycles in hospital rabgtween 1 to 5 weeks which can impact food vatfety
Yet, menu cycles must balance with average patient length of stay, diet restrictions, and budgetary and
storage capacitie§ Smaller hospitals, and hospitals with georaverage admission lengths typically
have shorter menu cycles to optimize operational processes; however, this can reduce variability of food
provided** especially for patients with longer hospitays® Messina et al. found that patients
emphasized the need for food variety when in hosgifalstudy investigating food and foodservice in
Ontario hospitals reported that increased outsourcing and group purchasing helped control labour costs,
but limited the amount of fooilems available, which can reduce variety and therefore patient
satisfaction® A previous Canadian study also found that participants expressed frustration due to lack of
variety and flexibility with menu offerings, which was typicallyabied on low food budgets and
outsourcing?* On the other hand, another study found that a greater reliance on outsourcealfdod
improve patient ratings by having sufficient food choice in hospital

Increasing food choice is a strategy to improve patient satisfaction, as it is one of the few
components of the hospital experience patients have contol''825*"4Ontario hospital foodservice
managers (n = 57) reported that many menus weraeleative (38%) althagh patient preferences were
often obtained at admission, or hospitals were able to provide patients with some food choice due to a
combination of select and naelect menus (42%5 However, inability b choose foods patients liked
has been found to be significantly associated with consuming less than 50% of the meal during the first

week of hospitalizatioh Some patients who were in hospital for a longer period report a f@sieater
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food variety and choice, and the opportunity to give foodservice feedacustralian hospital

implemented a bedside menu ordering system (BMOS) which promoted choice andecopapiant

food intake and satisfaction scores with the regular paper menu ordering.8yBtay found that

satisfaction remained consistent across both service methods but both protein and energy intake
significantly increased with the BMOS systéf\nother Augralian study implemented a room service
system that promoted choice and found that it significantly improved energy and protein intake, as well as
patient satisfactiaff Thus, providing options for choice may imprgwerceptions of meal qualitas well

as promote food intake.

Previous studies have found that perceptions

and diagnosié®?”*’Some patients report feeling upset when served large portion sizes because it is

overwrelming’’ and increases food wast®ther patients reported preferring larger portion sizé's

o

However, size alone I|likely does not drive satisfa

expectations, increasing portion sizes is unlikely to increase food intake or satisfaction

In addition to fooerelated factors, demographic and sociocultural aspects also have the potential
to influence both food acceptance and intake among hospitahfs'® Older patients and patients with
lower educatn typically report greater satisfactibfP*?There have been mixed results on hgsmder
influences satisfaction, where one study reportedgiraderdoes not affect satisfaction segf? while
some studies have found that males report greater satisf&tfidmemay al so i nfluence
perceptions ofmeals elderly women were found to express more satisfaction especially with respect to
receiving care in generdPatents may potentially report greater satisfaction than what they actually feel
because they believe positive feedback may be more acceptable to staff administering the survey (social
desirability bias), or to reduce the risk of jeopardizing future calei(derest bias}* Determining

patient and hospitalevel factors that influence the patienealexperience is needed to understand
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potential determinants ofieal quality perceptions and patienisfattion as this codlsubsequently

affect patient food intake and overall patient health.

2.6 Measuring Meal Quality and Patient Satisfaction

Successful catering can be thought of as high customer satisfddtiowever, the importance of
assessing patienealsatisfaction is likely undervalued, as there is currently no stamdarctiteria
among Ontario hospitals for assessntéfine study found that more than 80% of hospitals not
associated with LTC obtained patient satisfaction feedback at the department and corposasolaeel
of which were done annually, but only 33% of hospitals compared their results with previous.Seriods
At the corporate level in 45 Ontario hospitals, 17% of foodservice managers compared survey results to
previous periods, 17% tdher hospitals, 7% to both previous periods and other hospitals, while 27%
made no comparisons and 31% were not analyzed using targets or benchirarkf comparisons to
previous periods and across Ontario hospitals is concernirtgnages it difficult to track quality
improvement measures and see how hospitals across the province compare. Foodservice managers have
indicated that hospital priorities are often budget and staffing and not nutritional adequacy or patient
satisfaction wih menus? Quality improvement for hospital foodservice should involve various
compaents, such as availability of menu items, quantities of food, tray and food presentation, and
service?

The Ontariods Excell ent Care for Ahbtleastooce di r ec
every fiscal yeat! One part of managing and maintaining hospital foodservice standards involves
assessing patient satisfactfdmas satisfaction is an acceptable indicator to assess foodservice quality as
well as healthcare quality?® There is no commonrdest practice to obtain patient satisfaction data at
either the department or corporate lev€l'®and there is also no expectation on how this data should be
collected'® Some hospitals routinely cdact surveys, while others only do so occasiondllyack of

legislation mandating that patiemiealsatisfaction andnealquality in hospital be measured and results
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acted upotf may poentially explain variation in assessing patient food satisfaction and lack of
comparison overtime and across Ontario hospitals.

Qualitative methods, including sesstiructured interviews and focus groifi$?“*®as well as
assessing patient foodservice satisfaction comiidrage been used to gain an understanding of patient
mealexperigices and foodservice satisfaction. However, these are not practical for assessing satisfaction
overtime and from a diverse group of patients. Ggmtied questions or comment boxes on
questionnaires are a way of eliciting additional and individualized &sdbQuestionnaires are the most
used quantitative mebhl to assess patiemtealsatisfaction®>* However, questionnaires usually ask
limited, general questions and may not prowddéicient detail to effectively improve hospital
food.2"2%%Fyrthermore, few studies have used validated fddleasurement of patiemeal
satisfaction requires simple, vaifi.e. sensitive and specific) and reliable tools that also capture the
various components of foodservicE?°The following sections will present and critique the tools
identified in extant literature. An overview of current tools, what they assess and what is not assessed is
found in Table2.1.

A customer opinion card, adapted from Cardello usegairm scaleof fivery gooato fivery
bad to investigate food satisfaction components of flavour, texture, and the overall opinion of food, as
well as a #point scale ofimuch too hot/largito fimuch too cold/smallto assess temperature and
portion size'® This tool was found to be reliable and valid based on a presimdgy (as cited by
Hartwell®). This opinion card as used by Hartwell et al. to assess differences in broccoli, carrots,
potatoes, poached fish, and minced beef among 180 orthopedic patients in a hospital when a plated vs.
bulk trolley system was us€8iThis opinion card demonstrated utility in that there was diversity in
scoring, where all foods deliverdy the trolley system had better texture and for some foods better
flavour and temperature than the plate sysftwhen both the trolley and plate systems were considered,

food temperature and texture best predicted overall satisfaction with food, and when the plate system was
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considered, flavour was alsonsidered to be importattThe opinion card asse=xssome sensory

aspects of hospital food, but did not include aroma and appearance of food, as well as patient expectations
of hospital food or preferences for food choice or variety, all of which have been previously described as
important to the patiemheal experiencé*811.18:26.27.3137.384¢ha gpinjon card also looked at foods

individually rather than as a meal, making it difficult to conclusively desgribet i expetiescés across

meals served in hospital.

Capra et al. demonstratttht the Acute Care Hospital Foodservice Patient Satisfaction
Questionnaire (ACHFPSQ) was construct valid and internally reliable using principle components factor
analysis and Cronbaéhalpha, respectivefl The ACHFPSQ contains 2 statements that assess food
choice and appropriate temperatures of hot foods, in addition to 16 statements describing 4 domains of
foodservice: food quality, meal service quality, staff or service issues and the physical envirégiment
Each question is answered on-pdint scale ranging frorfialway to fineverd’? This questionnaire was
found to be practical and sensitive enough to detect spqaifility issues to effectively explain various
dimensions op a t i pEmcept®Ids of foodservice qualfty® The original study by Capra et al. (2005)
that assessed the validity and reliability of the tool had a sample size of 2,347 patients (1,807 inpatients,
540 discharged patients); the tool was able to explain 61% of the total vanarvegall foodservice
satisfactior® Specific to food quality, the ACHFPS@ks eleven questions on taste, flavour, menu
variety, quality of vegetables and meat, temperature of cold and hot beverages and foods, ability to
choose a healthy meal and if hospital food matghedt i expettasiang’ The original study by Capra
et al. performed factor analysis and did not provide how the sample of 2,347spatiswered each
questior?® Despite the ACHFPSQ having a comprehensive figuestions to assess hospital foodservice
from the patierts perspective, some sensory aspects of food such as aroma and food texture (other than
meat), and appearance are missing and more specific expectations (e.g. cultural, local, healthfulness) for

the meals are not solicitéd Thus, use of the ACHFPSQ limits our understandiheyhat patients
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specifically expect when it comes to hospital food and how they fully expemnesaisserved. A greater
understanding of patieriiexperiences of hospitatealquality itself is needed to better understand how
patients experience meal$ie in hospital and to also develop and implement strategies to improve
patient food satisfaction and subsequently food intake.

The original ACHFPSQ or slightly modified versions have been used in other studies assessing
foodservice satisfactiof?®***® Porter and Cafftassessed foodservice satisfaction using the ACHFPSQ
with 117 patients in onkospital in 2006 and 2007, and Fallon ePallso assessed 551 inpatients from
another hospital. Messina et al. slightly modified wording of some questions of the ACHFPSQ to assess
food satisfaction among 603 patients at one hospitdieurer also slightly modified the ACHFPSQ and
added subcategories of meal size, hot foods, and hunger and food quantity, and assessed scores from 198
patients from one hospitalThese modifications did not address the previously noted sensory and
expectation gaps of the ACHFPSQ. Messina et al. found that staff and service aspects were rated more
highly than food quality, however food aity was the main influence for patient satisfacfibn
Interestingly, Theurer fouhthat ACHFPSQ questions and overall foodservice quality was generally rated
highly, even though the participating hospital was chosen due to its lower than average foodservice
quality ratings compared to other hospitalhis suggests thermay be a ceiling effect for response
options on the ACHFPSQ. Additionally, although some studies using the ACHFPSQ had larger sample
sizes? studies were typically conducted at a single hogpat-“®only giving a snapshot of current
foodservice satisfaction in a small region.

The Meal Quality Audit Tool (MQAT) was developed by Baeksl., which assessed a total of
12 items falling into the broad categories of appearance, temperature, accuracy andsgashriyem
was scored on a scale of 1 to 5, with 1 being the lowest score and 5 being the highest score for each
respective categorl! The MQAT was initially created by Banks in 1994 using expert opinion and was

modified over time tomprove usability and usefulness; content validity was assessed by 60
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undergraduates who defined food qualitiinor modifications were made after review by 12 senior
dietetic staff® Content validity, but not criterion or construct validity has been determined for the
MQAT .28 Inter-rater reliability of the MQAT was determined by having 8 mealed byfive audit teams
which consisted of dietetic, foodservices, nursing, allied health, and medicaf Biatifi temperature and
accuracy demonstrated good intater reliability, but appearance and sensory dimensions did not
demonstrate good inteater reliability?® Although the MQAT specifically assesses food quality, it was
created for use by staff dmot patient3® therefore, this tool does not caguhe true patient experience
of hospital meals. Similar to the ACHFPSQ, only some aspecieal qualityare assessed with the
MQAT, therefore, gaining an understanding of other components that couldogffdity perceptions
such as the meal size, exfaions, combination of food present on the tray and being served local and
culturally appropriate foods are needed.

Recently, the Meal Assessment Tool (MAT) was developed which assesses flavour/taste,
appearance and quality specifically for meat/chiokeat alternatives, starches and other vegetables
using a 7point scale ofivery poob to fiexcellentd'’ In addition, the expectation of the meal is assessed
using a 5point scale ranging frorivery good compared tewhat | expectedto fivery poor compared to
what | expectedland the overall satisfaction with foodservice is rated ofpaibt scale ofivery goodto
fivery poord'’ At the end of the MAT, questions of age anddgr as well as an additional commnsdnbx
is included"” The content validity and feasibility of the MAT was tested by 929 patients in one hospital to
confirm wording, the numbering on scales and layout of the tool. Three different tool distribution
methods were also tested: placing the tool on the meal éaying it with patients for thirty minutes, or
having staff interview patients; the interview method yielded the greatest respBasients confirmed
ease of completion and that the MAT was quick to completestraidhtforward. Feedback was also
obtained from staff who were experts in foodservice management to confirm content.ValidigyMAT

(n = 204 completed) was determined to be construct valid when compareddGHFPSQ (n = 80
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completed) as there were no significant differences in mean overall satisfactiont SAamadti-site
study also used the MAT to assess eight variations of roast beef and vegetables fronh piitfeigers
among 799 patients, where significant differences in starch and meat characteristics and meal
expectations were reportéiThe MAT was also used to compare chicken cooked using different
methods (i.ein a curry dish, grilled or stewed) among 1,143 patients and significant differences in meat
taste, quality and appearance of curry and grilled chicken dishes were detected, suggesting the MAT can
differentiate some quality aspects between similar di¥hes

The MAT and MQAT were used in a study by Young et al. which aimed to compare energy and
protein intake, patient satisfaction and meal quality when comparifgaiesl and bistro foodservice
among geriatric pants® In addition to the MAT, patients were asked to rate if staff were friendly/polite
using a 7point scale anchored lfialways andfineverd® There was no significant difference between
the two foodservice systemarfratingsof Aigood-excellend for flavour/taste, quality or friendliness of
staff, however fewer patients rated tastégmodexcellend for the bistro syster? The MQAT was
completed by dietitians and found no difference in mean séaresy sensory aspects of the meal or
temperaturé® Similar to other tools, the MAT does not comprehensively assess all sensory components
(e.g. missing aroma and texture) of mesgpgecific meal expectationst patient choice and vaty which
have previously been shown to influeribe patient meal experient@®1214.17:19.22,25.27,31,32,37,38,40.41,47.48
The MAT evaluates different types of foods at the meal (i.e. meat, starch, vegetables), however does not
consider how the combination of these foods may influence patient food satisfaction, making it
challenging to understand the meal experience as &whiot MAT was also only used to assess
satisfaction at the midday and evening meals, making it difficult to determine how the tool performs when
assessing foods that are typically served at breakfast (e.g. scrambled eggs, likely fewer vegetables).

Lastly, poor completion by patients was reported with the MAT for all administration methods é&xcep
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staff interviews, which suggests that successful implementation of this tool may require more resources,
which can be costly and potentially not practicahia tlinical setting.

The opinion card, MQAT, MAT, ACHFPSQ and modified versions did not comprehensively
considemp a t i expedtatiahs of hospital fotf°*®nor have they been validated against food intake.
Previous studies haviemonstrated that expectations may have an impact on ratings of hosgaital
quality,">***?therefore, creating a tool that is reliable and valid that assesses both patient expectations and
perceptions ofmealquality is needed to Beunderstang a t i expetiescés with hospitateals
Regular assessment using a valid and reliable tool will provide a quantitative measure that accurately
captures the patiemealexperienc¥ *°which can be used over time within and across Ontario hospitals
to understand food satisfamti meal quality perceptiorend intakeand develop quality improvement

measures to better support enjoyment, intake and patient recovery.

2.6.1 Validity and Reliability of Questionnaires
Reliability is a way to assess both systematic and random&rfdihere are three main types of

SIS inter-rater, testetest and internal consistency, which definefthasd score and error

reliability,
differently.> Inter-rater reliability measures the extent to which results from a singlertgsestionnaire
agree whemdministered by more than one uSaWhen assessing inteater reliability, the true score is
defined as what is consistent from one rater to the next, and error is the vheameen rater® Test
retest reliability is the agreement between a questionnaire when the same individual completes the
questionnaire at two different time poiftsTestretest reliabilitydefines the true score as what is
consistent when a test isadministered, and error as what varies from the original and falfptesr?
Testretest reliability can only be used with relatively stable concepts, traits or.¥thttesnal
consistency is a measure of how questaire items relate to a constratThe true score for internal

consistency reliability is what is consistent from one item to another, and error is defined as variance from

oneitem to another? When measuring a trait of interest, the scale being used should be homogeneous,
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meaning that all items included should address different aspects of the same attribute, and not aspects of
different attributes* There should be moderate correlations among items on a scale to show that items are
related, however, if correlations are too high it may indicedeindancy in aspects describing a trait,
which can lower content validifif Internal consistency reliabiiji describes whether a sufficient number
of items have been included in a questionnaire to capture attributes that make up atbrieaml
consistency describes how test scores vary if different items in a questionnaire are used, which is
important to determine durrent questionnaire items fully cover attributes of a particular coric€pis
form of reliability has beereported for other questionnaires, including the food and foodservice
satisfaction questionnaire, the ACHFP3Q.

The reliability coefficient, Cronbaéb alpha is frequently used to examine summated rating
scales (i.eLikert-scale) for internal consistency reliabil§** Cronbackis alpha measures the extent to
which items on a questionnaire correlate with one another, estimating the mnopbddiystematic
variance in a set of responsé€ronbaciis alpha should fall between 0.70 and 0.90, as a higher
reliability coefficient may indicate that items in the questionnaire are redundant and therefore
unnecessary

Some health measures are objective, such as heart rate and weight, whereas others are subjective,
such as qualjtof life, or patiens 6 per cept i o A Measufing subjective hepaltlavarialtleg
depends on hothey are defined, as well as how they are meastinalidity testing is required for
subjective measuresbause the trait of interest is not directly observailéiere are numerous types of
validity, all of which contribute to understanding if a measurement assesses an unobservable, subjective
outcome™*

Content valility is frequently tested through face or clinical credibility, which uses expertise from
knowledgeable informants regarding an instrunm@igsity and comprehensiveness on the topic of

interest>® Face validity assesses whether the instrument appears to be assessing qualities of interest that
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make up an overall trait Similar to face validity, content validity describes whether an instrument
describes all components of a construct it is supposgdo

Criterion validity refers to how well a new instrument compares with what is considered to be the
igol d standar do ngithesane dutconeefrinterds’ Eriterian validity can be
further divided into concurrent and predictive validity® Establishing concurrent validity involves
comparing scores on tlgeiestionnair@nd the criterion at the same tifidredictive validity is the extent
to which a score on one scale predicts a future event or score on anotherétake future event should
be meaningful and theoretically associated with the construct being measured by the new tool. Both
concurent and predictive validity can be determined using correlations between either the two
instruments of interest, or the instrument and outcome of infétestrument specificit and sensitivity
is related to criterion validity, where sensitivity is the probability of correctly identifying individuals with
the condition among the population with the condition and specificity being the probability of correctly
identifying individuals who do not have the condition of interest among the population who do not have
the conditiorr®

Construct validity is used when there is no criterion to evaluate an instrumentdgaidst
involves comparing underlying constructs thgplain relationships among subjective traitSonstruct
validity is the extent to which a score on astimnaire predicts the subjective trait it intend€to
Construct validity can be divided into convergent and divergent vafidity®Convergent validity
determines the relationship between a new scale and other variables of the same or a hypothesized
construct that it should be retak ta®>**°0On the other hand, divergent validity asses the relationship
between a measurement or construct and an unrelated measurement or construct to demonstrate that there
is no relationship between theéfr**¢For an instrument to be construct valid, it should have strong

convergent validity and divergent validity®®
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A tool used to assess patiéaxpectations and experiencegméalquality should have good
internal consistency reliability because this vebuldicate that there are sufficient items on the
guestionnaire and that all questionnaire items are assessing different aspeszigohlity and not other
unrelated variables, such as satisfaction with quality of care received by medical perdoteraiater
reliability is less relevant as patieexperiences withospitals mealare unique and can vary from
patient to patient; low interater reliability would likely not jeopardize the reliability of a meal quality
guestionnaire. Similarly, tesetest reliabity is likely less relevant to developing a patiemtalquality
guestionnaire as administering the questionnaire over time may change due to patient level factors such as
iliness severity.

Content validity of anealquality instrument is needed to ersail items related tthe patient
meal experiencare included. Because there is currently no gold standard méasssesperceptions
of meal quality ossatisfaction, criterion validity of a new tool cannot be established. On the other hand,
predictive validity of a related health outcome can be meaningful, whereby padientp er cept i ons o
guality may be predictive of a future event or score, sudb@sintake, or length of stay. Previous
studies have suggested that satisfaction with food may be related to patient food

4611,14,26.28.31.38 39 ¢herefore a tool that demonstrates predictive valiofitipod intake

consumptiot
would be of value. Because there is no criterion to evaluatesh qualityguestionnaire, it is important to
establish construct validifff Convergent validity can be used to determine the relationship between the
questionnaire, and other variables patjgrceptions of meal qualishould be related f3:°°¢Previous
studies have demonstrated that pati@expectations and their perceptimfsa meal servedan

contribute to theiperceptions of their overall meal exencetherefore, an instrument assessing

patient®score of overalinealquality should also have high convergent validity with their food

expectations.
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2.7 Conclusion
Sufficient food intake whilén hospital requires adequate provision of resources and development
of policies, protocols and standards for foodserti¢&®’ Additionally, lack of standards and criteria
when @&sessingerceptions of meal qualitpakes determining patiemteal experiencedifficult '8
Evidencebased standards would provide guidance to menu planning and assessment, leading to
nutritionally adequate emus**®thatpatients perceive to be of high qualidditionally, provincial or
nationwide standards for menu planning and assessment will allow for comparisons over time or with
similar hospitals as quality improvement meastié8improving quality, delivery and service of hospital
mealsshould be one of the quality standards of Ontario health authSriissause foodservice qitgl
can influence patient food intake, satisfaction, the overall hospital experience and even hospitaf costs
7.9111,14.18,19.22,208,31,38.394¢ 0 0d and nutritional care with respecipiatient assistance angealquality also
must become a regular practice in Ontario hospitasshospital food provision significtly contributes
to patientdwellbeing and recovery®*® At this point, it is unclear how Ontario hospitals compare with
respectto patieatd per cept i o sl whafhospitelevel facprs ambyibe agsociated with
perceptions of meal qugl. Further, meal experience questionnaires that are comprehensive and include

expectations are lacking and needed to drive practice. Development and testing of such a questionnaire

are needed.
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Table 2.1:Comparing Reliability, V alidity and Items Assessed by Previoukleal Quality and Satisfaction Tools

appearance, texture)

Tool Reliability Validity What is assessed What is missing
Opinion Card® Yes fascited by | Yes @scite | § Specific food items 1 Aroma
Hartwell%) by 1 Flavour T Appearance _
T Texture 1 Patient expectains
Hartwell%) 1 Overall opinion of food 1 Preferences, choice,
1 Portion size variety
i Temperature T Only looks at foods
individually rather than
the meal as a whole
1 Not validated against foo(
intake
Acute Hospital Internally reliable | Construct 1 Food quality (taste, flavour, menu variety § Aroma
Foodservice Patient valid quality of vegetables and meat, 1 Texture (other than meat
temperature of cold and hot beverages @ § Appearance
Satisfaction foods, ability to choose a healthy meal aj §  Specific expectations (e.g
Questionnaire if hospite_ll food matched at i ent s culturaly 'Fraditional
expectations) foods,variety,
(AHFPSQ¥° f  Meal service quality healthiness)
1 Staff/service issues 1 Not validated against fooq
1 Physical environment intake
1 Choice
I Temperature of hot foods
Meal Quality Audit Inter-rater reliable| Content valid| § Appearance 1 Doesnotassegsat i e
Tool (MQAT)?® for tray accuracy T Temperature experiences; meant to be
§ Tray accuracy used by staff
and temperature f Sensoryaroma, temperature, taste, I Expectations of food

related traits not assesse
(e.g. meeting dietary
needs, culturally
traditionalfoods)
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T Not validated against foo(
intake
Meal Assessment Too| Reliability stated | Contentand |  Flavour/taste 9 Not validated to assess
(MAT)Y asqualitatively construct | Appe_arance unique _breakfast f_oods
1 Quality of meat 1 Not validated against foo(
confirmed valid 1 Quality of starches intake
1 Quality of vegetables ' Did not assess
1 Expectation of the meal expectations
 Aroma
1 Texture
1 Choiceandvariety
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Chapter 3
Study AiI ms

Food quality has previously been identified as one of the most important drivers of patient food
satisfactiorand meal quality perceptionshich may subsequently affect patient food intake and

recovery, as well as hosgiosts®’ 13135

383presently, there iso legislation mandating assessing or
actinguporp at i ent sd per c edptain ©nmariohdspitate®and many tadisicurrgntly
available have either not been validatédr do not comprehensively assessalquality, expectations
and experience’st%1"202228 valid, reliable and practit tool is needed to assess patiéaipectations
and experiences of hospitakalsin Ontario so that quality improvement measures within and across
hospitals can be conducted to best support food intake, recovery and reduce associated hospital
costs”*?"3138ynderstanding which hospital and patient characteristics affect both meal quality and intake
is also important to best sump practices that will improve perceptions of meal quality and support food
intake. Due to the need for a reliable and valid patierdlquality tool to understand patierits
expectations and experiences with hospital meals in Ontario, the followingesalill be conducted:
Aim 1: Determine the internal consistency, axstruct angbredictivevalidity of the Hospital Food
Experience Questionnaire.
Hypothesis 1:The three subscales (i.e. food expectations,-fetatedexpectationsand meal
ratings)and entire Hospital Food Experience Questionnaire demonstrate good internal
consistency (e.g. Cronbaishalpha > 0.70);
Hypothesis 2:The 23 items of expectations and meal ratings on the HFEQ are significantly and

independently associated with factors val& to the patient meakperiencalemonstrated

through principal components analysis (PCA);
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Hypothesis 3:The three subscales and entire Hospital Food Experience Questionnaire is
construct valid, demonstrated through associations with the overall nai&y gating;
Hypothesis 4:The overall meal quality rating of the Questionnaire is predictive of overall intake
at a single meal;
Hypothesis 5:Factors identified through PCA will be significantly associated with overall meal
intake at a single meal;
Objective 1: Test the predictive validity of relevant HFEQ questions determined by PCA with
overall meal intake to determine if a shorter version can be created usingaiidagon
analyses;
Objective 2: Assess which questions on the shortened HFE@sa®ciated with overall meal
intake.
Aim 2: Assess patiendexpectations and meal ratings of hospital food; identify hospital and patient traits
that are associated with three measures of quedity using the HFEQ.
Objective 1: Determine which aspects hospitalmealquality (e.g. aroma, taste, choice) and
food-related attributes are most important to patients;
Objective 2: Assesp a t i expetiescés of sensory traits of a single meal served in hospital;
Objective 3: Test which patient (e.g. gendage, diagnosis) and hospital (e.g. size, foodservice
model) characteristics are significantly associated with the overall meal quality rating, full and
short versions of the HFEQ.
Aim 3: Assess overall meal intake and intake of specific food/beveragewyaati patients and those
with low food intake; test patient and hospital characteristics associated with food intake and; determine if

the overall meal quality item, full HFEQ or short version HFEQ is superior in predicting food intake.
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Objective 1: Assss the proportion of food patients consume at nagalsktermine the
frequencyspecificfood areserved and how frequently they are consumed by all padadts
those with low overall meal intake

Objective 2: Determine the predictive validity of each ahguality measuré overall meal
quality rating, full HFEQ orshort versiortHFEQT and assess which measure is superior for
predicting food intak@isingmodel fit statistic AIC angnaxrescaled??, when considering key

patient and hospital characteristic
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Chapter 4
StudWskessing the I nternal Consi stenc
Predictive Validity of the Hospital Foo
16 Ontario Hospitals

4.1 Introduction

Adequate nutrition care is needed to support patient health and reé&geyfoa intake
among hospital patients is typically pdéf 3138 Low food intake can lead to the development or
worsening of malnutritiod>316-2628 Up to 70% of adult patients experience malnutritiof121415284
which increases the risk of further morbidity and mostadis well asncreasesospital costs’*3
17,2126.2129.383.35 peasons for poor food intake and malnutrition are both complex and multidimensional
and can be influenced by patietiaracteristics such as illngss3?genderor age®*3*°as well as

10.1113.19.28414% is worthwhile to consider hospital

expectations and perceptions of hospitalalquality.
mealquality andp a t i expetiescés of meals as a way to optimize food iRtake potentially reduce
negative patient and hospital outcomes assetiaith malnutritiogy:’-1416:21.26.27.29.38335

A systematic review found numerous tools have been used to measure perceptions of hospital
mealquality or satisfaction using both qualitative and quantitative mefi@isalitative methods have

included semstructured interviews, focus groyf’st24®

and written comments provided on
questionnaire® These methods are not practical for assessing changassiaction omeal quality
perception®ver time and from divergeatientgroups. Quantitative tools have been developed, but many
have not been tested for reliability and valigitynaking interpreting and comparing scores challenging.
Quantitative tools have been completed by patients at different points during their adrSigsiertols
have been used &ssess patient intake and food and foodservice satisfaction at

mealg!*78:1014.2022.2526.3037.1§ hogpital outside of meafd?*®after dischargé® or bothin and out of

hospital>® Meal roundinghasalsobeen usetb assess patient satisfaction, whereby staff visit patients
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during meals to discuss food intake and satisfaction and also observe food served, tray setup and need for
assistancé?®

Quantitative toolsire also diverse in their conteRtevious tools used to assessalquality and
saisfactionamong hospital patients have included an opinion card created by Cardello (as Cited by
Hartwell?), the Acute Care Hospital Foodservice Patient Satisfaction Questionnaire (ACHERIRQ)
Meal Quality Audit Tool (MQAT$ and the Meal Assessment Tool (MATAIl four of these
questionnaires use br 7-point Likert scales to assess food and foodservice relateg trditd*%which is
common in nursing researéhDespite inclusion cfome questions pertainingrieealquality, current
guestionnaires do not compreisevely assessiealquality. Somesensory traits such as food
appearanc® 2 aroma %" ?%texture’*°and foodrelated traits such as meeting food and cultural
preferences, food choice and variety are not ass&s<efiThese componentsave previously been
shown to be highly related to perceptionsmalquality and thus of potential value innaealexperience
questionnaire for hospital u&&2237394357.38aqdjtionally, current questionnaires fail to comprehensively
assesp a t i expedtatiahs of hospitateals'®*"?*?which has previouslpeendemonstrated to
influence perceptions of the meal experieh€@?°%?t is unclear if a tool that is more comprehensive
will predict food intake.

Tools that assegsa t i expetiescés with hospital meals should demonstrate good internal
reliability to ensure sufficient items are included to accurately capture the concept of meafguality
Additionally, the tool should be face and construct valid to ensure that questions appear to be assessing
perceptions of hospitaheal$® and that questions are associated with the subjective coraftruesl
quality.>**® Fewtools created to dateave been tested for reliability and validity making it challenging to
interpret results® Validity and reliability have been established using rigorous methods for the
ACHFPSQ® however assessment of, or clear methods of how internal reliability and cowmatidity

have been established is lacking for the MA®pinion card® andMQAT .28 Finally, current
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guestionnaires are not validated against food intake, which is an important factor inflyeracing e nt s 6
health outcomeand the ultimate goal of the meal experieht?

In addition to including key components and being valid iaternally reliablequestionnaires
used to assessealquality need to be easy to complete and sufficiently short to avoid question fatigue,
especially with sick hospital patients. The ACHFPSQ currently includes 18 quéStmsthe MQAT is
currently four pages long, withhe number of questions in two of the fagctions varying depending on
the number of different foods in the méalhe MAT is shorter with 11 food related questiGrand the
opinion card is the shortest with only%t is important to balance comprehensiveness of the
guestionnaire with its length. On both the MAT opinion cartj other questionnaire assieg aspects of
the hospital experienca,single question elicits feedback on ovemadialquality or satisfaction®3:6467
As mealquality is subjective, future analyses could test théajlrating ofmealquality with other key
food and meal characteristics that contribute to this construct.

Having a questionnaire specifically targeting hospitahlquality is a priority for development,
as previous research has found that food quialiayn important predictor for overall foodservices
satisfactiorf10:11:16.1822.25324y et g valid and reliable tool that assessesalquality, expectations and
experiences fromp a t i pemspgedivies, evaluaeurrent practices in hospital, and ideiesfpotential
problems and solutioris lacking!”**#?Such a tool should predict food intake, as this is the ultimate goal
of any such questionnaifeto make improvements that imgve intake and recoverilaving a single tool
that is valid, reliablend easy taompletewill support the collection oflataamong hospitals, allowing
for benchmarking andubsequent quality improvement over time and across hospitatsew
comprehensive tool, theospital Food Experience Questionnaire (HFEQ) aims to evaluate various
sensory and preferences associated specifically with hogptd$ providng insight into factors

contributing to the meal experience and perceptiomseailquality.
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Theobjectivesof this studyareto: a) describe the development of the HFEQ and test its principal
components, bjletermine the internal reliability, construct and predictive validity of the HFEQ, as well as
a single proxy item on overalleal quality, and c) develop and test for predictive validity a statistically
derived shorter version of the HFEQ. To address these objectives, we have constructed the following
hypotheses and objectives:

Hypotheses:

1) The three subscales of food expectations, d@bated expectations and meal ratings in
addition to the entire HFEQ will demonstrate high internal reliability as determined by
Cronbalkpikba (U > 0.70);

2) All 23 questions of the HFEQ assessaxpectations and ratings will significantly and
independently load onto factors that will clearly identify components contributing to meal
quality as determined by principal components analysis (PCA);

3) The three HFEQ subscales of food expectations -feladed expectations and meal ratings
will be significantly associated with the single item of overall meal quality rating;

4) The overall meal quality rating item on the HFEQ will demonstrate predictive validity with
food intake at a single meal;

5) Relevant factes identified in PCA will be significantly associated with overall meal intake.

Objectives
6) Assess the predictive validity of all relevant HFEQ items (as determined by PCA) with meal
intake to potentially shorten the Questionnaire using erabdation anlyses;

7) Determine which items of the shortened HFEQ are significantly associated with meal intake.
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4.2 Materials and Methods

4.2.1 Design

This is a multisite study used to test and describe hospitdlexperience in Ontarj@Canada.
Ethics reviewfor this study vas completed the University of Guelph (REB-02-001), University of

Waterloo (ORE®22776, and eaclparticipating hospital.

4.2.2 Development of the Hospital Food Experience Questionnaire (HFEQ)

The HFEQ underwent a critical developmental process to detehoiméo best assesseal
guality and ensure face validity. Researchers reviewed current food and foodservice satisfaction tools that
have been specifically used in Canada to identify; a) key components, b) acceptable formats, and c)
appropriate response aqrts. Concepts covered by existing tools were summarized, and current gaps in
itemsdeterminede.g. ifp a t i expedtadians were being met). As several gaps were identified, a new
tool, the HFEQ was developed. An advisory group of 14 Canadian stakeshioldalved in food
production or delivery in various institutions reviewed and editeahaept lisbf the proposed HFEQ
content These initial concepts were drafted into questions and responses and several iterations were
reviewed by the advisory grogs well as members of the NOURISH cotté#ttention was paid to
balancing length with comprehensiveness. The final question draft was tested by cognitively interviewing
a diverseggroup of participants (e.g. English as a second language, age, gender; n = 18). A single trained
interviewer reviewed the question draft with participants to confirmal qualityconcepts and how
concepts and responses were worded on the HFEQ. Finally, revisions and edits were made based on
feedback from cognitive interviewing, resulting in the final Hospital Food Experience Questionnaire.

The HFEQ includes Likerscale (n = 23based on 3 subscajeandselect (n = 3jjuestions ad
open textboxefor comments14-point font is used as well as significant white space to promote
readability. Part 1 of the Questionnaire assegsas i gemetalsxpectation®f hospital foodand

includes 6 itemthatelicit the importance of sensory aspects of food (i.e. taste, aroma, appearance) and
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provision of food that is fresh, healthy and locally souied 10 items ofood-relatedexpectations

(food temperaturesariety, choice and porticsizes, ease of chewing/swallowing/independent eating and
opening packaging, meeting dietary needs, and provision of familiar, preferred and culturally appropriate
food9. These 16 itemsuse5poi nt Li kert scale anchormpgobtyamindt
(5). Part 2 of the Questionnaire eliaiggings of a served meahd assesseppearancesmell, taste,

texture, temperature, combination of foods served and overall meal quality (n = 7) ugioinalskert

scal e anchor ed nldy fAivee ryylepedmte sulsties. willdbe tested indivigua

and combined in this analysis and are the main components of the ABBQonal information

collectedon the questionnaitgased on the served meal included: comparison of qualityh¢o bospital
mealspreviously consumed on this admissjoi wor se, 0 fisame, 0 fibetter, 0 or
text box followed for explanation); and portion
eat 0; f ol |-textbexdor wrigten aomments)ePart 3 asked if food was delivered from outside
the hospital by f r)wihmad gpéribxébaxita digcugs fogds lraghtoand vefingh 0 0
additionalopentextboxes to explain what could be done to improve fooldeahospital, foods patients

would like to see offered arahy other food related commen(fsill HFEQ in Appendix A)

4.2.3 Sites and Participants

A call for Ontariosites to participate in this stugyas released through stakeholder, researcher,
and healthcare networksineteen hospitals respondaad all were screened addtermined to add
diversity (e.g. size, location/region, foodservice models used) to the sample and were asked to participate.
Sixteen hospitalsompleted data collectipnoncompletion was due tiallenges completing ethics
review orchanges irthe study lead and inability to continue ireject. A minimum of 75 patients from
each hospital (estimated sample size of 1,200 patieats established as the qufiiadata collection
However due to recruitment challenges experienced at some sites, this quota was not always met.

Hospitals were provided a modest stipend to support data collection ($3,000 CDN). Eligible patients were
39
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OlBears old and had been admitted for 02 days pri
fluent in verbal and written English or French, had not received any meals in hospital or received

parenteral or enteral nutrition, and patients with dementgelirium were excluded. Eligible patients

were identified by hospital staff, and a quota system was used to achieve patient diversity for recruitment

(i.e. hospital units) and me@dreakfast, lunch dinner) assess#dits for inclusion were not dictatdy

researchers but chosen by hospital sites to best represent their services.

4.2.4 Data Collection

A hospital employee was trained by the Project Coordinator on how to approach patients and
procedures for data collection. The hospital employee approadbidecpatients and explained the
study and obtained informed written consent from interested patients. A Patient Demographic
QuestionnairéAppendix B)was used to collect age, diagnosis, date of admission, diet order(s), level of
attained education, limg arrangements and ethnicity, through interview and/or accessing thegpatient
chart. The meal and date the HFEQ were completed was recorded. Patients were provided the HFEQ at a
served meal and were instructed to complete the second part of the gadstiassessing that mésl
traits. At the end of the meal, the hospital employee collected the HFEQ, reviewed it to ensure completion
and assisted the patient to complete the questionnaire if necessary. Food intake was assessed in two ways.
The trained empyee first interviewed patients using the My Meal Intake $q@ippendixC) to quickly
estimate the overall amount of food and fluid consumed (0%, 26%,,75% ,100%) and identify
reasondor poor intake. The tray was then removed and visual estimayitime hospital mployeewas
conductedisingthe Comstock methdidr each food and beverage item (0%, 25%, 50%,, 718%% or
inot on) he trayo

Each hospitdk site lead completed a Site Survey (AppemixThissurvey collected data on
hospital size, location (i.e. Local Health Integration Network), and tygedemmunity, teaching, etc.),

and number and type of lorggay beds. Unitevel data collection included: unit type, number of beds,
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funding for beds on the unit, average length of stay, foodservice model, individuals who delivered meals,
type of bulk foods on units and snack provision practices. Characteristics of foodstffigecluded

their titles, full time equivalent and role in nutrition/food/mealtime care were documented. Lastly,
foodservice related questions included the percentages afeiacebudget spent on local food, and of
outsourced and ihouse prepared ¢als, foodservices provided by a contract company, betwesth
nourishment practices, fiscal year spending arubinse production of oral nutritional supplements and

average daily food cost

4.2.5 Analysis

4.2.5.1 Internal Consistency Reliability

Internal consistencygf the HFEQ was evaluated usi@gy o n b @phdfdr the three subscales of
p at i ratings:sa)0expectations for traits of the food itself (e.g. appearance, smell; n @X§)eblations
of traitsassociated with food (e.g. easy to open packaging, food variety; n = 10), and c) traits of the meal
served (e.g. taste, temperature; n =C7). 0 n b aphdwias also determined for the entire HFEQ (i.e. 3
subscales combined; n = 23). Acceptable interoasistency reliability was@r o n b a@phdb@&taeen

0.70 and 0.90, as a value greater than 0.90 may indicate redundancy in Questionnaite items

4.2.5.2 Principal Components Analysis

Principal components analysis (PCA) was conducted to identify underlying groupings of HFEQ
guestions, further assess the internal reliability of the Questionnaire and determine if some items could be
removed. Spearman correlations revealed&Q questions were significantly correlated, therefore
obligue varimax rotation (obvarimax) was used as this rotation method is appréapraigelated
items’*No predetermined number of factors was indicat
important to the underlying factéf ltems that loaded onto more than one factor were eliminated if the

secondary loading was greater than 0.30 and if the difference between the primary and secondary loadings
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weresmaller than 0.2 Factor scores were calculated for each participant resulting from this PCA.
Items eliminated from the PCA wenet included when generating factor scores and individual questions

eliminated were not included in cregalidation analyses aiming to create a shortened Questionnaire.

4.2.5.3 Construct Validity

It is hypothesized that a t i expedtatiahs of hospital food and meal ratings would be
associated witlan overall meadjuality rating(single proxy item on the HFEQEonvergent validity was
assessed using four ordinal regression models for each of the three subscales and entifb¢ifHiS0.
model regressepl a t i aveardl sd@alquality rating onto the importance of hospital food traits (n = 6;
food smell, taste, appearance, freshness, healthiness, and local food provision). The second model
regressed the overall meal quality ratorgo the importance of foeklated traits (n = 1@gmperature;
variety, preferences, portion size, familiarity, choice, and provision of culturally appropriate foods, foods
that meet dietary needs and that are easy to eat and in easy to open padKkagithigf)d regressed
p at i averdl s@aljuality ratings ont@ a t i semsdrysrdtings of their meal (n = 6; meal ratings for
smell, taste, texture, appearance, temperature, and combination eéfged. The final model regressed
overallmeal qualiy rating onto alp a t i feod &and fdoerelated traits and meal ratings (n = 22).
Convergent validity would be indicated if the models are signifieatin severaindividualitemsbeing
significantas determined by < 0.05Q this would suggest that fdeexpectations anghealratings are
associated witlthe overall meatjuality rating the single item othe HFEQ meant to summarize the

patients hospital food experience

4.2.5.4 Predictive Validity

To test if the singlétem overall mealquality rating was pudictive of overall food intakat a

single meala 5x2 chisquare was conducted withthe 5 levelswdrallmeagu al i ty (i . e. #fAver

Apoor, 06 Aneutral, 06 Agood, 06 and Avery goodo) and f
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<100% as 42% cosumed 100% of the m@dal Statistical significance was determinedpby 0.050. Post
hoc analyses included assessment of the standardized residuals; statistical significance determined by
standardizedesiduals > |1.96] (i.e. 97.5bercentile). Using this method, standardized residuals > +1.96
indicate that the number of patients who rated their meal as such was significantly greater than expected if
there was no association betwasterallmeal quality and food intake; the oppos#idrue for
standardized residuals-£.96.

The PCA results were used to identify a refined HFEQ (i.e. including only those items that loaded
on a single factor) for predictive validatidractor scores were computed for each participant based on
the factas identified in PCAA binary logistic regression was conducted assessing the association of
factors identified in PCA and dichotomized food intake (i.e. 100% or <100%). Statistical significance was

determined by < .050.

4.2.5.5 Cross Validation

To further valdate the questions of the HFEQ and support the developmeshoftaned
version of the HFEQa cross validation analysis was conducldue dataset was randomly partitioned
into training, test and validation datasets using a 50:25:25afgpiatient cass Cross validation was
conducted usinthe 22 relevant questions identified in P@#h the outcome of dichotomized food
intake (i.e. 100% or <100%Backwards selection was used and HFEQ items were retained based on
significance level (i.ep < .050). The final model was chosen based on the lowest average square error
(ASE) of the validation data& final binary logistic model testing the determined shorter version of the

HFEQ with food intake was also conduct8thtistical significance was determinedp< .050.
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4.3 Results

4.3.1 Demographics

A final sample of 1,087 was included in this stu@igble4.1 presents demographic results of
patients who participated in the study and hospital characteristics inAlab\dean age was 65.18 (SD
18.03) and 51.08% of panhts were female. The most common diagnosis categndesied
musculoskeletal (20.04%), cardiovascular (15.57%), infecti®@Y#9), and mental health (9.21%). Most
patients had completed high school or additional education (69.85%), while 24.61% figshdtigh
school. Over half of patients lived with others (59.27%) and approximatelthoddived alone
(32.25%). Majority of participants were Caucasian (86.82%). Most patients were receiving either none,
one or two diet orders (37.52%, 39.11% amidb 2%, respectively). Hospitals were either community
(50.00%), teaching (25.00%) or mixed (25.00%) facilities. Most sites were considered large (i.e. 250+
beds; 56.25%), with the remaining being medium (i.e-249 beds; 25.00%) or small (i.e. 100 or égw
beds; 18.75%More than half of patients received meals prepared by the cold plated/rethermed centrally
or on unit foodservice model (57.59%)actly 50% of site®average daily food coger patientvere
greater than $8.00 (M = $8.49, SD = 1.40). Mdran half of sites spent 10% or less of their foodservice
budget on local food procurement (63.64%). Lastly, just over half of the sites prepmetharb0% d

food served irhouse (53.33%).

4.3.2 Internal Consistency Reliability

Cr o n b a@phdwas calculated for the three subscales and overall HFEQ. The first subscale (n
= 6) relating to the importance of food traits demonstrated good internal consistency reliability
(Cronbalpmida, U = 0.80). Th e -rdasederpacthtiosse.dp ®ad ahoiee; asses s
n = 10) also demonstrated goodCri o leaphdedidsiot onsi st en
improve for either of these models when any questions were removed. The third HFEQ subscale assessing

pat imealtasmips (n = 7) had very good internal consi st
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when the rating of @AMeal Temperatureo was removed
were considered, the questionnaire demonstrated good internal reli@blity = 0 C8 6 ) b a@phal 6 s

did not improve when any of the questions were removed.

4.3.3 Principal Components Analysis

Principal components analyses yielded 5 factors with Eigenvalues > 1.00. All questions of the

HFEQ (n = 23) loaded onto a factor. Oneqgut i on f r o m At adpatiem, hd&av@mpértantisit i
that hospital food s heal t hyo) was r emovserdraduer $Fod2osd inTiréaairtfiscor)
and 4Meeting PatientsfDietagndA c c e s s i b i .IThetfinal HREQeisthasb on thes@2

guestionsvhichwer e i ncluded in the final PCA. Mé&he five wu
Ratings, 0 AFoRdl dradt®r @& isfododfaMAet esngi Palti ent e i
i Food F aanmdSloiua Thie tegiting five factors explained 59.38% of the variance in the data,
with 25.73%, 17.27%, 6.30%, 5.15% and 4.94% of the variance attributable to factors 1 through 5,

respectively. Results of PCA are in Tabld.4

4.3.4 Convergent Validity

The first logisticregression model (Appendix E) assesshmyimportance of food traits (n = 6)
with the outcome o a t i awarallmedl quality rating was statistically significant (LRT(24) = 64.39, p
< .001).However, mly the importance of taste wassociated witloverallmeal quality ratings (Wald
c2(4) = 15.02, piveryo@opdoTmeadtddatdomgawas signif
and 46% when the i mportance of tasdeowafBnenmtreal adé
than Avery i mport ad5t049y], [0.0d5 Q7a]c[0.309 @I respectivedy). [ 0. O

The association between importance of factors associated with feotOjnand overall meal
guality rating was also statistically significant (LRU}4= 80.30, p <.001) (Appendix F). Fooslated

expectations significantly associated wit# over al
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=1241,p=.01f easy to open packaging (Wald G2dedt) = 12.
(wald 662(4) = 13.01, p = .011). Patientrs who rate

Aneutawtheér than Avaleandl7@mes moralikeydo rareeerakkmeal quality as

ot

very gs¢1d4Bal.060],¢1.198, 2.89]). When the importance of easy to open packaging was
rated as finot i mportanto or fAneutral, o0 the odds o

lower by 74% and 49%, respectively (Cls [[910.731], and[0.402, 0.919], respectively). Patiga who

rated the importance of easy to eat fooodesallas fAneu
me a | gual ity as fAvégoB8gdpoodo by 44% (ClI [ 0. 3

The third logistic regression moddéifpendix G) assessing traits of the mszdved (n = 6) with
the outcome of overall meal quality rating was also statistically significant (LRF(2444.50, p <
.001) . Me a | appearance (Wald 62(4) = A4dtextuleb, p <
(Wald 62(4) s 32.mp&,r ag us e. ( OMa)l dandeotmbinatibn offeod 1 5. 1 0, p
served (Wald 62 (4) = 117. 74, p < .001) significa

appearance was rated as Avery poorgaod,p®dotrhe diddcu
fi v e r y mgabqoatityorating was significantly lower by 86%, 87%, 79% and 60%, respectively (Cls

[0.048, 0.422], [0.066, 0.28)], [0.128, 0.35], [0.264, 0.61], respectively). Similarly, when the taste of

t he meal ways proaotre, do afisp ofiovre,r06 fAneutral , 0 or fAgoodo
ivery ¢ oqoatitratimgevaslsignificantly lower by 99%, 96%, 89% and 66%, respectively (Cls

[0.003, 0.@6], [0.017, 0.083], [0.065, 0.200], [0.283, 0.68)], respectively)Texture of the meal

significantly predicted ratings of meal guality,

Afineutral , 6 the odds of a meal quality rating of A
texture was dat(eC@l sas[ A.veex6, gb.oc252], [ 0. 1When 0. 47 2]
patients rated the temperature of their meal as 0

good, 0 there were significanbolfy ivewgr godd® bdf &1 %
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and 43%, respectively (Cls [0PZ, 0.86], [0.213, 0.709], [0.305, 0.758], and [0.38, 0.837],
respectively). The combination of food served in the meal was also significantly associated with meal
quality ratings, whereratngs of f#Avery poor, 0 fApoor, 0 Aneutral b6 o
with | ower odds of a fivery goodo rating for meal
[0.006, 0.048], [0.012, 0.0r9], [0.064, 0.174], and [0.2@, 0.46l], respediely). The smell of the meal did
not significantly prdict meal quality ratings (p > .050).
The final logistic regression (Appendix H) tested the association among all meal expectations (n
= 16) and meal ratings (n = 6) with the overall meal quality gatinisfull model based on 22 HFEQ
itemswas statistically significant, LRT(88) £258.22, p <.001. The importance of local food provision
was the only food or foetklated expectation that was significantly associated avignall meal quality
rating (Wald 62 (4) isconsigent8vittthealpovelogistic.regréssign modeihiaf c h i s
the first and second subscales (n = 6, n = 10, respectively). The importance of food taste, choice and easy

to open packaging and easyeat foods were no longer significantly associated mithlquality ratings

(ps > .050). When patients rated the i mportance of
il ess important, 0 Aneutral 0 or .84itimesporelikedynot , 6 t hey
provide a meal guality rating of Avery goododo than

fivery i mportant 6 66 36/s[h2a74aA8y[e.21% 2.971ahds[1.203,12.81],

respectively). Withepect to ratings of meal traits (n = 6),
.001), taste (Wald 62 (4) = 96.21 , p < .001), te
2 (4) = 17.64, p < sdvedl Wa b di)d=cl@ 8Tnp< .004)predicted of f ood

overallmeal quality; meal smell did not predict overall quality which is similar to the resudigewhen
only the third subscale was analyzed. When meal a
or i gaotohdeor rt han fAvery good, 06 the odds of a fvery g

by 89%, 86%, 80% and 61%, respectively (Cls [2,@8375], [0.058, 0.355], [0.112, 0.343], and [0.22,
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0613l , respectivel y). Th e itoratidgsvascsifynifieantlfi loverby 99%,0 0d 06 me a
97%, 90%, and 65%, when the taste of the meal was
rat her than fvery goodQ],§.013&988]d0c0640M8)apd Q21 s [ 0. 002
0.726], respectively). Lower texture ratings were associated evihiallmeal quality ratings, where

texture ratidfigpooaf, o0Awer inpadrmr,al 0 were significant
Avery goodo meal qual ity ctigety(Chsf0.BB 9.9, 08P, 0.820,%, and
and [0.22,0.779 , respectively). When meal temperature wa
Afgood, 6 the odds of a fivery goodo meal quality ra
52%, respectively (Cls [0.12 0.704], [0.185, 0.697), [0.260, 0.707], and [0.3B, 0.73], respectively).

Lastly, when the combination of foodserwed s r at ed | ess than fAvery good,
Aipoor, 06 Aneutral 0 orgofiogdooo dnedalt hgqeu add dsy ofata nfigv eways
99%, 96%, 90% and 71%, respectively (Cls [0.00327,70.019, 0.08)], [0.058, 0.175], and [0.B5,

0.459], respectively).

4.3.5 Predictive Validity

Predictive validity was assessed using a éxzsquare between the proportion of food consumed
(i.e. 100%, or<100%) and overall meal quality rating (proxy item from HFEQ) (Tdb#e The
association between proportion of food consumedoaedallme a | quality was signifi
p < .M1), and a moderate effect size was calculated by Céavdl/ = 0.24)"

The number of patients who rated their meal as
than the entire mealas significantly higher than what was expected if there was no association between
meal quality rating and food intake (standardized residuals:+4.19, +3.14, and +4.13, respectively).
Patients who rated meal qual i tlwasaignifidanthegregterthanod 6 an
what was expected if there was no association between meal quality rating and food intake (standardized

residual: +5.23). Although marginally nangnificant, there were more patients who ate 100% of their
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mealwhenmealqul i ty was rated figoodOo-hdcarhlysassurtredhighlighs i d u al
the predictive validity of ti$ single item on thelFEQ, in that significantlynorepatients who rated their

meal as Avery poor, 0 A p oandsignificantly mongeatients veho rateditheid | o we

=14

meal as v @ighyfoodintaked 6 h a d

4.3.6 HFEQ Factors and Overall Meal intake
Factors identified from PCA (n = 5) based on the retained 22 HFEQ questimntested using

logistic regression to determinenigh factors relating to food expectations and meal experiences were
related to food intake dichotomized to 100% and <100% intake. The overall model was significant
(LRT(5) = 68.70, p <.001), however orfactor 1 (i.eMeal Ratings) significantly prediatd food intake
(Wald 62 (1) = 54.-gontincrpasedn the®@dre for.Factorolrthe eddseof v 1
consuming 100% of the meal is 1.77 times higher than the odds of consuming less than 100% of the meal

(Cl [1.523, 2.0&)). Resultsfor this andysis are reportedn Table4.5.

4.3.7 Cross Validation

The association between relevant individual HFEQ questions as determined by PCA and food
intake (i.e. 100% consumption or <100%) were tested using cross validdieselectednodel was

significantly assoiated with food intake LRB) = 48.7Q p < .001However, only the importance of food

choiceWalde 2 (4) = 8.62 p = . 071}W=804dp me0a)werdretaneden r at i r
this final model (Tabld.6) . Patients who rated the importance c
Afivery importanto were 1.23 times mo4ead)iWwhenl v t o <c

mealtastewa r at ed as A v efirnye uptoroarl,, 0 fitphoeo ro,dod so ro f consumi
decreased by 98%, 73% and 62%, respectively (Cls [0.0087]0[Q.144, 0.906], and [0.57, 0.517],

respectively). This final model explained 11.55% of the varianceoi ifatake.
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While the aim of this analysis was to create a shorter HFEQ, a questionnaire containing only two
items does not capture expectations and meal ratings relevant to the construct of meal quality and thus
may be limited in its approach. Therefattee shortened version of the HFEQ (HFEQ was determined
using the 10 expectations that were significantly associated with overall meal quality in the four ordinal
logistic regressions conducted for convergent validity analyses (i.e. importance addteddcal food
provision; easy to open packaging; easy to eat foods; food choiteieal appearance; taste; texture;
temperature; combination of food served in the meal) as well as the overall meal quality rating item. A
second crossgalidation analgis was conducted, using these 11 items in which the final model again only
retained food choice and meal taste ratings; this was the exact same results\alictatisn with the
full HFEQ discussed above.

A final binary logistic egression analysis waonducted for the HFEQr (11 items) to assess its
association with food intake (Tabe7). When thémportance of meal taste was entered in this regression
using the §point Likert scale, quasieparation of the data occurred due to most patientg thtn
i mportance of taste as HAvery -cepgoaton,tfoathigadalygisttz. 75 %) .
i mportance of taste wasmproectatnegoo r(iiz ed troat3d ncgest eodf o
ii mportanto f-pomteat b, afihgeanadadt 5ginally rmihted as i
scale) and fAnot i mportanto (i . e. rati ng-pointof Anot
scale). The remaining 10 predictors remained categorized by the originaitscale. The HFEQv
was significantly associated with food intake (LRT(42) = 142.17, p <.001) and explained 18.09% of the
variance in food intake. The importance of food choice was significantly associated with food intake
(Wal d 62056 @d439.032wi th patients rating this trait as 0
consume 100% of the meal than patileg2tdd]).That i ng t hi
importance of easy to eat foods was marginadigsignificant Wa | d 6 87,(p4 )065F% With

respect to meal ratings, texture and taste were significantly associated with foodWwaked c¢2 (4) =
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982,p=.044WNal d c27.(%), =p = .002) . Patients who rated
more likely to consume0 % of t heir meal as compared t(@ patien
[1.109, 3.159])The odds of 100% meal intake were significantly lower by 96%, 72%, and 61% among
patients who rated meal taste aBvéwvegrgopooo, oesipe
(Cls [0.004, 0.34], [0.110, 0.71.8], and [0222, 0.686], respectively). Importance ébod tasteJocal food

provision, easy to open packaging and meal appearance, temperature, overall meal quality and

combination of fooderved were not significantly associated with food intake>(.050).

4.4 Discussion

Our results demonstrate that the HF&a wholdas good internal consistency reliabibty do
thethree subscaleSpecifically, the entire HFEQ and subscales of foaiistiand fooerelated traits
demonstratedivery good internal consistency (i.e. alpha betweer88pand the meal ratings
demonstratedhighdi nt er nal consi s t"“@mscdgmorsiratesthat there mre suffig@ot. 9 0 )
relevant items in each subsection of the HFEQ to capture traits that contributedodtractof meal
quality. However, gigh internal reliabiliy (i . e . a | p hlsode®Onstrat® that traits are
redundan® and potentially contribetto a longer questionnaire

Convergent validity with the overall meal quality rating identified that five of six items on the
third subscale on meal rating®resignificantly associated with this proxy outcome, confirming their
relevanceSensory meal traits have previously beercdiesd as significantly predicting food
intake?>6103745cifically taste and texture have been found to be significant drivera.df i reealt s 6
satisfaction and perceptionsrmkal quality?>®101120222\eal aroma did not significantly prediciverall
meal quality ratings, which is dissimilar to one study that found that food aroma was significantly
associated with meal satisfactitin

Thefood expectations subscale had only one item (taste) significantly associated with overall

meal rating in this convergent validity analysis. Previous tools have not considered expectations of
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patientst®1"2°28 | imited studies have investigated how patient expectations influence perceptions of
meal quality:®***?however sensory traits such as taste are related to patient perceptiezadapfality,
satisfaction and subsequent food intak&* Based on this analysis, taste may be the only food
expectation worthy of inclusion in a shorter HFEQ. For the f@tated traits subscale, only three items
(choice, ease of opening packages and ease of eating) were significantly associated with overall meal
quality rating. Previous studies have suggested that providing patients with the opportunity to choose their
meds may further promote satisfaction with hospital méafs>as does promoting food
accessibility??”*° This convergent validity analysis suggests that the 23 items of th@ ld6@d be
reduced to provide a shorter questionnaire that still repregerdsptions of meal quality

Next PCAanalysis was conducted firther demonstrate internal reliability of tRiestionnaire
and determine if items could be removed. Only ona ffiee. importance of food healthiness) did not
uniquely load into the 5 factors structure. These factors measure different attributes of the food experience
in hospital. The original third subscale on ratings of the meal consumed all loaded on orenthctor
accounted for the greatest variance (25.73Ptg other two subscales split into four further fagtarth
expectations related to sensory traits (17.27%) also ekpjamore than 15% of the variance. The three
other factors explained much less o thtal variance observed (59.38%ith this five-factor solution.
The six meal ratings and five items on expectations related to sensory traits are potential items for a
shorter HFEQ.

It was not surprising that theingle itemii o v emreal tublity rating demonstrated good
predictive validitywith food intake Patients who rated their meal as neutral or worse had significantly
lower intake i.e<l1 00 % consumed), while significantly more
goododo at e t.AHEsisingledétamton theeHFEQecan discriminate food intalakit is not

surprising that others have used this as a single item proxyeaiexperience and satisfactidht’?
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When theindividual questiongdentified in PCA were testedr predictive validity withfood
intake, onlythe importance of food choice and meal ratifaygastewere significantly associatewith
meal intake. As reducing the Questionnaire to these two items would be too limiting and lack
comprehensiveness with respect to food expectations and meal ratings which have previously been
demonstrated to be sxciated with overall meal quality, the HFES® was created using thé items
significantly associated with overall meal quality ratings in the four ordinal regressions in convergent
validity analyses$n addition to the overall meal quality rating (n 9.1The HFEQsv demonstrates
greater utilitythan the single item meal quality question as it considers key expectations and meal ratings
associated witthe construct of overall meal qualityaddition to the overall quality ratiegself.
Further, assasnent of and quality improvement measures targeting sensory traits demonstrated to be
significantly associated witmealquality and intake may be a more tangible approach rather than aiming
to improve the subjective tbassesst®Fa éxanple unmpiovingy 0 whi ¢
mealtastewhich wassignificantly associated with meal quality and intake may be a more tangible goal to
improveoverallmeal quality.

The need for a valid and reliable tool that is easy to administer to asaetsi expetasois
and experiences of meals served in hospitals is needed, due to the negative effect malnutrition has on
subsequent patient outcomes such as further morbidity and mortality, and hospital outcomes such as
increased spending due to prolonged lengttaf® "3 17:21:2627.29383.35 prayioys tools have been used to
quantify the meal experience in hospitals using both qualitative and quantitative niétrmdever
many quantitative tools have not been tested for reliability and valfditaking it challenging to know if
the constructs being measured are truly relevant to quantifyend i expetiescés with hospital food
and specificallymed quality. Additionally few previous tools have specifically focusedrmalquality
and the meal experience, but rather assessed food and foodservice traits, t6Ymthiéng it challenging

to gain a greater understanding loé effect of meal quality on thespital meal experience. Tools that
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have focused omealquality did not alwaysomprehensively assess this consttitt?® The HFEQ
presents an optimal opportunity to be implemented irm@mhospitals to quantify a t | experiescés
with meals served in hospitalhe HFEQ hasontent validity and this study demonstrates that the
guestionnairdias good internal consistency reliability and demonstrates good construct weiliditgeal
quality andpredictive validity for food intai Validity testing is an ongoing process in aiming to discover
traits that contribute to an overarching concept (i.e. meal quality) such as through assessments using
questionnaire& With this view of construct validity, the results of this study further contribute to the
validation of the construct of meal quality by demonstrating it is strongly associated with meal ratings and
certain food expectations.

TheHFEQis easy to administeand can be seHdministered making it feasible to implement in
practice. While theriginal HFEQ assess food expectations and meal ratings using 23 sdledet
guestions, itvas worthwhileo shorten the Questionnaire to further improve feasibibtyy one item
was eliminated with PCA; going forward the full HFEQ is recommended to only include these 22 items
that had a clear factor structure. Attempts were made to shortelfrE@based on questions
significantly associated witbverallmeal quality atings from convergent validity analyses at the subscale
level. An alternative method tshortenthe HFEQ would be to only include items identified in Factor 1
(i.e. Meal Ratingspf the PCA, as this factor contributed to the greatest explained variatheedata
(25.73% of the total 59.38% of variance); however this approach would eliminate evalugtiantofi e nt s 6
food expectations, which in previdi$**5%¢2 and this current studyasdemonstrated to be associated
with overall meal qualityCrossvalidation results did not lead to a short veradFEQ that covered
the factorgdentified in PCA. It is thus recommended tttat 10 items identified in the construct
validation plus the overall meal quality ratingumed ashe HFEQ-sv (11 items in total); when used in a
logistic regression with fabintake as the outcome, this version did explain more variance than the two

item result of crossalidation analyses. Although the additional variance explained is likely due to the
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inclusion of further variables, thikl-item version covers the 5 factasatlined in PCA and thus better

represents the conceptrokal quality(Table 43).

4.4.1 Strengths and Limitations

This study has many strengths. To our knowledge, this is the first study to test the reliability and
validity of a tool that specifically assesge® t i expedtagians and experiences of hospitablquality.
Additionally, this is the largest study taroknowledge investigating a t i experiescés with hospital
meals and food intake specific to an Ontario context with 16 hospitals participating and data from over
1,000 patients. Both participating hospitals and patients provided diversity to the saittphospitals of
varying sizes and locations participating, and patients with various diagnoses, age, etc., which helps better
capture the patient experience with hospitahls All hospital employees that participated in this study
underwent extensevtraining with the Project Coordinator to best ensure that study procedures were
adhered to.

Although this study presents many strengths, there are some limitations to this work. This study
evaluatedh a t i expedtasidns and experiencegmdalsas wellas food intake only at one meal, making
it impossible to determine homeal quality perceptiorand intake fluctuates at different meals.

Estimating food and beverage intake was not conducted by the same individual, but rather by an

employee from each paipating hospital who was trained by the Project Coordinator using a study

protocol. Despite measures in place to reduce inconsistencies in estimation by hospital employees, there is
always a risk of interater error when estimation is performed by mben one person. Visual

estimation is not as rigorous as other methods for assessing food and beverage intake such as using
weighed food diarie§ Additionally, energy, macronutrient or micronutrient intakes cannot be

determined using this estimation method as individual food products and their nutrient awvesysis

completed. Pediatric and patientghadelirium or dementia were excluded and patients receiving enteral

or parenteral nutrition were excluded; therefore, results cannot be generalized to these populations and
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validity and reliability testing would be required to use the HFEQ with thesdaiams. Lastly, the
reliability and validity of the HFEQ was only tested among Ontario hospital patients, therefore, future
studies may be needed to confirm its reliability and validity among patients in other geographical

contexts.

4.5 Conclusion
A valid and reliable tool that specifically assesses patight per cept i o isseeded me al
because previous research has demonstratechézjuality is an important predictor for overall

foodservice satisfactiof!?116:1822.25,

32490 date, tools to assesseal quality opatientmealsatisfaction
are targeted to assess specific fods various components of foodservice, and do not comprehensively
assss constructs ahealquality or expectations®*which have previously been shown to influence

410.11.1825.374patient dissatisfaction with sensory aspects of meals and

perceptions ofmealquality.
perceptions of lownealquality have been associated with low food intdkexvhich may contribute to

the development or worsening of malnutrifidtand puts patients at risk of adverse health outcoth¥s

while also increasing hospital costs16:21:26:27.2938335 Tha Hospital Food Experience Questionnaire
demonstrated good internal consisteraiability and both construct and predictive validity witieal

guality and intakeA shorter version that can promote uptake and use has also been developed (HFEQ
sv). Thesequestionnaire can be implemented in hospitals to compare patiéméal qualityscores and
subsequent food intake over time and with similar hospitals to ensure that hospital foodservice are closer
to meeting their goal of delivering nutritionally adequate foods that patients enjoy in order to promote

recovery and wellbeingFuture analyses investigated the implementation and sustainability of the tool

are warranted.

56



Table 4.1: Hospital Demographics

%

Variable
n
_ 50.00%
Community
8
. . 25.00%
Hospital type Mixed 4
_ 25.00%
Teaching
4
Active beds(i.e. hospital size) . 18.75%
QLo0
3
Mean = 320.25
25.00%
SD =276.15 101-249 4
Median = 307.00
in = . 56.25%
Min = 32.00 ép50
Max =1161.00 9
Average daily food cosper patient
R 50.00%
0$8. 00
Mean = 8.49 8
SD =1.40
Median = 8.37 50.00%
Min =6.15 >$8.00 8
Max = 11.00
Proportion of food preparedin-house(n = 15)
R 46.67%
O50%
Mean = 56.47 7
SD =32.90
Median = 68.00 . 53.33%
Min = 10.00 >50% 8
Max = 100.00
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Proportion of food budget spent on local food
(n=11) R 63.64%
010%
7
Mean = 11.27
SD=11.79
Median =10.00 36.36%
>10%
Min = 0.00 4
Max = 40.00

Note: Characteristics of the p@rticipatinghospitals. Variable data was available for each hospital unless

otherwise specified.
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Table 4.2 Patient Demographics

Variable %I/n
65.18 +
Age
' 18.03
(n =1,084; mean + SDfinrmay
18100
Lenath of st 30.35 +
en of sta
g y ) 57.34
(n =1,085; mean * SDfinrmay
3-300
51.08%
Female
544
Gender 48.36%
Male
(n =1,065) 515
0.56%
Prefer not to say 5
20.04%
Musculoskeletal
211
_ 15.57%
Cardiovascular
164
_ 9.97%
Infection
105
9.21%
Mental health
_ _ 97
Diagnosis
8.36%
(n=1,053) Other
88
_ _ 6.74%
Gastrointestinal
71
Respirat 6.46%
espiratory
68
5.22%
Cancer
55
Frailty 4.65%
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49

o 3.80%
Genitourinary
40
e 3.32%
Rehaltitation
35
_ 3.04%
Neurological
32
. : _ 2.18%
Diabetic/hype or hyperglycemia 23
_ _ 1.04%
Birth/delivery
11
, 0.38%
Autoimmune
4
_ 36.08%
Completed high school
390
33.77%
Graduated postecondary
365
) 24.61%
_ Less than high school
Education 266
(n=1,081) o ) 2.04%
Informal training/educatioother 99
1.85%
Unsure/prefer not to say
20
1.67%
Trades
18
_ _ . . 59.27%
Live with others (spouse, family members, friends) 636
Living arrangement | 32.25%
Live alone
(n=1,073) 346
o _ _ 5.50%
Live in a settingwhere meals are provided 59

60




2.98%

Other
32
. 86.82%
Caucasian
929
. 5.23%
Indigenous
56
Ethnicity _ 3.36%
Asian
(n=1,070) 36
2.80%
Black
30
1.78%
Other
19
i 32.20%
Medical
350
s 21.90%
urger
gery 238
o 19.69%
Rehalilitation
214
_ 7.45%
Cardiac
81
Hospitalunit 6.81%
Mental health
(n=1,087) 74
o 6.35%
Complex continuing care
69
oncol 4.05%
ncology
44
. . 0.83%
Intensive care unit 9
_ 0.74%
Maternity
8
0 (i.e. regular) 37.52%
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403
L 39.11%
420
Numberof diet 5 17.69%
orders 190
(n=1,074) 3 3.45%
61
. 2.23%
(o):!
24
_ 57.59%
Cold plated/rethermed centrally or on unit 626
_ _ 19.60%
Hot plated centrally/tray delivery in thermal carts 213
Foodservice model _ _ _ 3.59%
Room service model/centrally prepared/hot bedside deliver
(n=1,087) 39
. . 6.99%
Hot plated centrally/tray delivery with plate covers 26
Bulk delivery/centrallyprepared/plated on unit from bulk steg = 12.24%
cart 133

Note: Total sample size = 1,0870&dservice model is presented here because foodservice model
processes varied across units within hospitals. This gives the number of patients receiving meeds prepar

by each model.
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Table 4.3: Principal Components AnalysisAssessing Item®f the Hospital Food Experience QuestionnairéHFEQ)

Factor 1 | Factor 2 Factor 3 Factor 4 Factor 5
HFEQ Question Meal Food FoodRelated| MeetingPatientéDietary and Food Familiarity
Ratings Traits Traits Accessibility Needs and Source
] 0.047 0.673 0.051 -0.040 0.265
€ Looks good®
0.035 0.719 -0.019 -0.006 0.252
0.028 0.748 0.099 -0.111 0.132
€ Smelk good®
0.019 0.782 0.030 -0.089 0.123
0.095 0.653 0.352 -0.032 -0.127
€ Tastes good®
0.093 0.665 0.297 -0.027 -0.154
0.025 0.469 -0.298 0.526 0.015
€ | ealthyf
-0.039 0.625 -0.044 0.335 -0.073
€ |resh®f
-0.037 0.655 -0.060 0.247 -0.086
-0.019 0.316 -0.223 0.328 0.481
é losal®l
-0.020 0.353 -0.192 0.284 0.467
é offers foods t hal -0.017 0.187 0.120 0.485 0.008
needs’ -0.018 0.211 0.114 0.431 -0.018
0.047 -0.051 0.158 0.005 0.752
éoffers foods that
0.048 -0.063 0.260 0.036 0.713
N -0.029 -0.004 -0.026 0.056 0.777
é offers foods traditional to your cultufe
-0.029 0.013 0.039 0.095 0.745
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] _ 0.032 0.202 0.554 -0.232 0.363
¢ o f fooels ysu like to edt

0.042 0.167 0.638 -0.194 0.305
] _ 0.011 0.109 0.632 0.146 0.054
é offers a vaiety of food®

0.014 0.092 0.641 0.172 0.001
) -0.021 0.268 0.518 0.247 -0.084
¢ serves f oemperauré t

-0.033 0.299 0.397 0.319 -0.120

-0.071 -0.019 0.522 0.015 0.198
é Allows you to choose your fodt

-0.064 -0.066 0.628 -0.004 0.155

_ _ 0.026 -0.007 0.518 0.256 -0.001

¢ Provides you wih

0.026 -0.016 0.523 0.265 -0.043
¢ Provides food i n 0.081 -0.108 0.251 0.640 0.092
to oper? 0.059 -0.026 0.054 0.760 0.063
€ Provides food that is easy thew, 0.048 -0.160 0.174 0.652 0.273
swallow, or eat on your owh 0.034 -0.085 0.034 0.751 0.238

0.785 0.108 -0.004 0.023 0.052
Meal look®

0.783 0.112 -0.004 0.026 0.051

0.777 0.107 -0.010 -0.133 0.092
Meal smell ©

0.779 0.098 0.028 -0.136 0.090

0.875 -0.006 -0.008 -0.021 0.019
Meal taste®

0.876 -0.009 0.008 -0.018 0.018

0.829 -0.002 -0.033 0.048 0.043
Meal texture®

0.830 -0.005 -0.012 0.041 0.043
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0.674 -0.033 0.031 0.083 -0.058
Meal temperaturé
0.672 -0.020 0.008 0.100 -0.064
o 0.804 0.004 0.026 0.086 -0.053
Combination of food served
0.801 0.016 0.002 0.101 -0.057
) 0.890 0.001 -0.012 0.027 0.001
Overall meal gality
0.889 -0.00002 -0.011 0.034 0.002
Note: n = 958 in the first PCA (n = 23); and n = 959 in the second PEAM)
%Question stem: AAs a patient, how important is it that hospital f
PQuestion stem: ifAs a patient, how i mportant is it that a hospital

“Rating of a single meal served.
Bold items are items associated with the column Factor.
I'talic items ar Asdpaternt dow importantdis intltatshospital foed isthealthywa s r emov e d .
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Table 4.4: Chi-Square Testing the Predictive Validity of tte Overall Meal Quality Rating of the

Hospital Food Experience Questionnaire (HFEQ) and Overall Mealntake

Overall
Overall
Meal . :
_ Meal % (n) Standardized ResiduaP
Quality
_ Intake @
Rating
fiVery pooo <100% 5.41% (32) +4.19*
1) 100% 0.67% (3) -4.19*
<100% 9.29% (55) +3.14*
fiPooid (2)
100% 4.24% (19) -3.14*
fiNeutralo <100% 26.01% (154) +4.13*
(3) 100% 15.40% (69) -4.13*
<100% 36.66% (217) -1.81
fiGood (4)
100% 42.19% (189) +1.81
fivVery goodd <100% 22.64% (134) -5.23*
(5) 100% 37.50% (168) +5.23*

Note:n =1,040 for this analysis

@ Qverall mealmtake determined by trained staff visually estimating the proportion of the meal

consumed

® Standardized residuals used as {hust analyses

¢ * Statistical significanceasdetermined by standardized residual >|1.96|
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Table 4.5 Binary Logistic Regression Testing Factors Identified in Fincipal Components Analysis
with Overall Meal In take

Overall Meal
_ Std. | Wald _
DF | Estimate P Intake Point 95% ClI
Error G 2 _
Estimate
Intercept 1 -0.29 0.07 | 18.23 | <.001 - - -
Factor 1 (Meal
] 1 0.57 0.08 | 54.79 | <.001 1.77 1.523| 2.062
Ratings) *
Factor2 (FoodTraits) 1 0.12 0.08 | 2.31 | 0.129 1.13 0.966| 1.313
Factor3 (FoodRelated
_ 1 -0.11 0.07 | 2.26 | 0.133 0.90 0.776| 1.034
Traits)
Factor4 (Meeting
Patientsd 1 -0.12 0.07 | 2.80 | 0.094 0.88 0.765| 1.021
Accessibility Needs
Factor5 (Food
o 1 -0.03 0.07 | 0.17 | 0.681 0.97 0.845| 1.116
Familiarity and Sourge

Note:n =942; overall meal intake was dichotomized as 100% X0% intake.

* Bolded values indicate statistical significance.
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Table 4.6: Final Model Selected by Crosd/alidation Analysis Testing Hospital Food Experience

Questionnaire (HFEQ) Iltems Deemed Relevant from PCA (n = 22)ith Overall Meal Intake

HFEQ item Overall Mea.ll Intake Point 95% C|
Estimate

Allows you to choose your | iNot i mpé 1.72 0.866| 3.396
food® ALess 1 mp°q 0.88 0.404| 1.899
Wal d 62 (4) AiNeutr @l 1.64 1.114| 2.423
p=.071 Al mpor tar 1.23 0.901| 1.683
Meal taste®* Avery pb&o 0.02 0.003| 0.147

APoor® ( 0.27 0.144| 0.506
wWal d 2 (4) ANeutr &I d 0.38 0.267| 0.547
p <.001 A Go g4 o 0.76 0.555| 1.028

Note:n = 942;overall meal intake wadichotomized as 100% or <100% intake.

qQuestion

st em:

ifAs a

bRating of a single meal served.

‘v s Ve rily

i mp omr5paim ltikert s¢ak)

d vve.r yfi g o o éoint l(ikert soafe) 5

* Statistically significant.
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Table 4.7: Binary Logistic RegressionTesting the Short version Hospital Food Experience

Questionnaire HFEQ-sv) with Overall Meal Intake

Overall Meal Intake

HFEQ-sv Item ] ] 95% ClI
Point Estimate
¢ Tastes good®® iNot i mpor
_ 1.24 0.258| 5.953
Aiimportant
Wal d 6231(2) = iNeutral o
_ 0.60 0.299] 1.185
P =.316 Aimportant
€ losal®l ANot i mpé 0.95 0.563| 1.588
ALess i mp
1.01 0.570| 1.789
Wald 62 (4) = 0.]F°
P =.993 ANeut r®al 0O 1.04 0.702| 1.552
Al mpor t°an| 0.95 0.654| 1.379
¢ Allows you to“|ANot i mpé 1.84 0.856| 3.970
ALess i mp
0.82 0.336| 2.002
Wald 2 (4) = 10]|°¢
P=.032 ANeutr@al o 1.85 1.199| 2.844
Al mpor tan 1.34 0.947| 1.886
€ Provides food ANot i mpé 1.46 0.627]| 3.401
easy to opeh AiLess i mp
. 1.47 0.684| 3.174
Wal d 62 (4) = 2.|ANeutrtal o 1.00 0.600| 1.673
P =.663 il mpor téan 0.89 0.597| 1.334
€ Provides food thatis easytochey i Not i mp 6 1.33 0.530| 3.325
swallow, or eat on your own ALess i mp
. 2.45 0.925| 6.482
Wal d 62 (4) = 8.|fiNeutr®al o 0.94 0.538| 1.630
P =.065 Al mpor téan| 0.68 0.454| 1.012
Meal look ¢ fivery pooo { 1) 0.53 0.139| 2.042
iPooo ( 2) 0.56 0.214| 1.444
Wald 62 (4) = 3.|AaNeutrfal o 0.86 0.523| 1.425
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P =.503 AGoodd ( 4) 0.75 0.504| 1.120
Meal Taste® Aivery pbo 0.04 0.004| 0.374

APooro (2 0.28 0.110| 0.718
Wald 62 (4) = 17/dANeutralo 0.39 0.222| 0.686
P =.002 AGoodd { 4) 0.75 0.487| 1.160
Meal Texture & AVery pood { 1) 1.04 0.299] 3.643

iPood { 2) 0.84 0.373] 1.886
Wald 62 (4) = 9.|[ANeutral o 1.87 1.109| 3.159
P =.044 AGood { 4) 1.52 0.983| 2.347
Meal Temperaturé Very pood { 1) 0.67 0.238] 1.910

iPood { 2) 1.51 0.779] 2.921
Wald 62 (4) = 7.[ANeutrfal o 1.44 0.888| 2.338
P =129 AGoodb (4 1.57 1.055| 2.335
Combination of food servetl fVery pood { 1) 0.59 0.138] 2.535

fiPood { 2) 0.72 0.350| 1.496
wald 62 (4) = 3.|[ANeutrfal o 0.62 0.367| 1.044
P=.451 AGoodd { 4) 0.88 0.579| 1.325
Overall Meal Quality’ fivery pood { 1) 0.94 0.163| 5.363

iPood { 2) 1.37 0.545| 3.420
Wald 62 (4) = 6.[ANeutrfal o 0.60 0.325| 1.093
P =.159 iGood ( 4) 0.75 0.484| 1.149

Note:n = 981;Modelling the odds of 100% vs. <1009%erall meal intake

Question stem:i mMpAernaaphatientt hbwt hospital food
P Recategorized to af3oint scale due to quaseparation of data when using the origingidint scale
‘Question stem: ifAs a patient, how i mportant i s i
dRating of a single meal served.

°vs. AVery | mmotlikeascald (5 on 5

'vs. fAVery -pomtdidkedtscal® on 5

* Statistically significant.

70



Chapter 5
Studwhait Predi t sE& pRattiagn ons and Exper.

Hospit al Meal s?

5.1 Introduction
Undernutrition is common among hospital patients often due to low food and beverage intake that
fails to meep a t i physiblegidal needs!617:2627:30Hogpital malnutrition varies depending on the
patient population, tool usediétiming of assessment but is estimated to occur in up to 70% of

gto11.12.14.15284 Malnutrition increases the risk of infectigh¥ further morbidity,'® and

patient
mortality,"*****"decreases quality of If&*°and can result in increased hospital costs due to greater
length of stay, readmission and greater use of resources by malnourished.patfénts26-27:29-383.35

Low food intake and increased food waste may occur if patients pehmspéalmealsas
unappetizing? of poor quality or to have unappealirgnsory traits:®#*° Patient satisfaction with
hospital food is influenced by many factors and is difficult to as$é%&2*>*Several sidies have found
that food quality is the most important predictor of patient satisfaction with hospital +19,20,22,25,31
P at i ratimgs sfidealquality are highly subjective and can vary among individuals but have been
identified to be highly related to sensory aspects of foatlas a function of taste, variety, flavour,
texture, freshness, perceptions of healthifégs?121418.223%ndcustomizatiorto reflect patient
preference$“® Having a variety of foods for patients on different diet orders to choose from as well as
appropriate portion sizes cafsoinfluencep a t i peneeaptors and @eriences of hospital
meals>*#1822273providing patients with quality foodptionsto choosemealsand serving foods patients
prefer and find appealing may support food intake and a timely recovery while also lowering hospital
costs by reducing length of stdy

Becausesatisfaction ananealquality perceptions are subjecti¥®'it is important to consider

how patient and hospital traits may influempezceptions of meal qualit{Previous reseeh has yielded
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mixed results of how these contextual factors are associated with satisfaction and perceptions of meal
guality, some of which have suggested there is no effect of patient traits on perceptieasopfality

and satisfactiof® Studies have found older and female patients tomat quality and satisfaction
parameters more positively than younger and male countetpart8however other studies have found

that males rate meal quality more favoura®i}.Wright et al. found that there was no significant
association between satisfaction scores and lengttaypfhowever a significant difference in satisfaction
existed by hospital units and diet tygé#an additional sudy found that patients admitted for one week or
less, and on a special diet were associated with increased satisfaction at the bivariate level, however level
of education was néf. Two studies by Naithani et al. identified that patients who werer oldmale,
experienced a stroke or other physical disabilities had greater odds of experiencing mealtime barriers
pertaining to accessibility, food quality and choice, further highlighting the potential impact of patient
characteristics on the mealtimepexience”® Most of the these studies were conducted only at one
hospital?’ 34588y hijch limits generalizability of these findings. Further, some of these studies used their

own questionnaires, which have not been constralidatedwith mealor foodservice qualitg® 8!

or
qualitative method$ making it challenging to interpret and compare results.

Hospital traits may also affect meal quality ratings and satisfaction, potentially due to
organizational characteristics that influence food productiorf@diservice capacities. Significant
differences in mealelated challenges relating to hunger, physical and organizational barriers, food
quality and choice by different hospitals were reported by Naithani®tsalggesting that hospital
characteristics although unspecified in this study couldénte meal quality and satisfaction. A
Canadian study found that hospital typeg(community, teaching, etc.) and size were not significantly
associated with food intake barriers of hunger, food quality, eating difficulties and illness, suggesting that

other food, patient or hospital variables may be more influential on food quality and satisfaattbras

food source. For example food outsourcing is a common practice in hospital foodservice dep&rtments.
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There has been a recent emphasis on local food provision potentially due to a desire to serve fresh foods
with favourable sensory traits’> Food souce may influence food variety and subsequent available food
choices:®** however a Canadian study found that outsourcing was nelyatissociated with lack of food

choice, suggesting this practice may promote food véftiglyst research with respect to hospital

characteristics has involved investigating food quality and satisfaction among different fazservi

models, with recent studies suggesting bedside ordering systems and models that promote point of service
ordering, customization and patiezgntred approaches to be effective in improving food intake and
perceptions of quality and satisfactitif® Other studies have compared foodservice models to find
isuperioro model s wietghempemsip)amfoodinakty Whes comparing r ai t s
cook-chill vs. cookfresh systems, coethill systems were associated with less choice and challenges

customizing serving siz€& Similarly, cook-chill systems resulted in the highest probability of patients

rating meal satisfaction as fAivery goodo foll owed
model s had higher probabilities of foolkdfregze goodo me
model®® When assessing foodsargimodels, oly the study by Young et al. used a valid and reliable tool

(the MAT) that assesses meal quality amgagatrichospital patient&’ while another study usebe

Opinion Card (cited by Hartwell to be valid and reliaffellthough valid, the questionnaire used by

Wright et al. is specific to geriatric populations, and therefore results may not be generalizable to other
patient population® McClelland et al. used a postal survey to aspeast i satisfactiod with food and
foodservice traits (vality and reliability not reportecf however this method may be subject to recall

bias due to its retrospective assessment. As none of these studies used theaqoadity

guestionnaire to assess foodservitmdels and subsequent meal experience and food intake, comparing
results across these studies is challenging. It is worthwhile to further investigate hospital characteristics

that influence the provision of quality food in hospitals to support recovelyvallbeing.
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The aims of this study are: i) determine which aspects of hospital foodo@dgnd foodrelated
expectationgare rated most important by patientspgsesp a t i semsdrysratings of a meal served in
hospital; and iiifassess the wariate andnultivariableassociations of patienand hospital traits with
patient ratings of meal quality quantified by an overall meal quality rating and scores from the full and

short version of the Hospital Food Experience Questionnaire (HFEQ and-BlEE€spectively).

5.2 Materials and Methods

5.2.1 Sites and Participants

Stakeholder, researcher and healthcare networks disseminated a request for expressions of interest
to Ontario hospitals. Nineteen hospitals expressed interest, and all applications weleredmigible
andall these hospitals wersvited to participate as they provided diversity (size, region, type of
foodservice production) to the sample. A total of sixteen hospitals participated; three of the hospitals that
expressed interest had chathes completing their ethics review or had changes in management resulting
in inability to continue with the project. A quota of 75 patients from each hospital (estimated sample size,
1,200 patients) was set to promote diversity while considering theeckdmaden for each hospital to
collect data; due to some sites expetiegchallenges with recruitment, the sample size was 1,087. To
support data collection, each hospital was provided a stipend of $3,0008L§Nepat i ent s wer e O
years old and ithbeen admitted for at least two days. Patients were excluded if they were not fluent in
verbal and written English or French, if they had not received any meals in hospital, received parenteral
or enteral nutrition or had either dementia or delirium.fSdehtified eligible patientsisinga quota

systenmto promotediversity in recruitment (i.e. hospital unit), and meal (breakfast, lunch, dinner).

5.2.2 Data Collection

Ethics review for this study was completed by the University of GU&gB#18-02-001),

University of Waterloo OQRE#2776), and participating hospitals. Each hospital was provided a Site
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Survey(AppendixD) whichwas completed by the Site Champion who was typically the foodservices
manager/director. Data on hospital size, location(beal Health Integration Unit hospital type (e.g.
mixed facility, teaching), and number lotgrm beds were recorded. Data cctiégl on participating units

included unit type, number akctivebeds, allocated funding famit beds, average length of stay, type of

foodservice system, personnel who delivered meals, type of bulk foods available on the unit and provision

of betweenmed nourishment. Foodservice staff classification, number oftiimié equivalent and the

role staff played in nutrition/meal services were also recorded. The last section of the Survey assessed the

percentage of foagrvicebudget spent on local food, seres provided by contract companies,
percentage of outsourced food, betwesal nourishment practices, average daily food cost and fiscal
year spending and-nouse production of oral nutritional supplengefbr analyses, the following
responses from thgite Survey were used: hospital type (community, teaching, or mixed), number of
active bedss9,b01002050)10 If dbukdaiwen/gentaly prepsrediplated orf unit
from bulk steam cartold plated/rethermed centrally or on yhibt plaed centrally/tray delivery in
thermal cartsroom service model/centrally prepared/hot bedside delietyplated centrally/tray
delivery with plate covejs percentage of foodservice budget spent on local food provisianQ %
>10%), percentage of fdgprepared ihouse (50%, >50%), and average daily food cpst patient
(G58.00, >$8.00).

A hospital employee from eadlite was trained by the Project Coordinator on how to approach
patients andhe protocol for data collection. This trained employeprapchectligible patients,
explained the study, andpfa t i exprassedinterest obtained written informed consent. First, the
employee completed a Patient Demogra@iestionnairédAppendixB) with participantawvhich collects
data on age, diagnoslength of staydiet ordergeducationliving arrangements, and ethnicigor
analyses, the following categorizations were used for data collected on the Patient Demographic

Questionnaireage (1839, 405 9 , 060), gender (mal e, femal e) ,
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genitourinary, respiratory, neurological, meritaalth, infection, cancer, rehabilitation, diabetic/hymo
hyperglycemic, frailty and musculoskeletal), attained education (less than high school, completed high

school, graduated pesecondary schoalnformal training/educationther, trades), livingsituation (lives

alone, lives with others, lives in a setting where meals are provided (e.dgefamgare), other), ethnicity
(Caucasian, Black, Indigenous, Asian, other) and number of diet prescrigtidn®( 34). The

internally reliable Hospita=ood Experience Questionnaire (HFE@ppendixA) which has also

demonstrated gooatbntent,construct anéddequatgredictive validitywith food intakewas usedo assess

food expectations and hospital meal ratirkggod and foodelated expectation® = 6, n = 10) were
assessedusinggboi nt Li kert scale amedioereg bwmpdnoant mp¢b)
ratings(n = 7)were assessed using-@int Likert scale anchoredlfiyv er y poor o (1) and d
(5). The meal and date the HREwvere administered was recorded and the Questionnaire was provided to
patients before their meal. Patients were instructed to complete the HFEQ based on a served meal and the
employee left the room during the medkal quality was quantified using threeores. The first was the

single question on overall meal quality rating indicated on the HFEQ{eo% nt Li kevery scal e,
poor, 0 5 = Thegeeand/medl qualitlh &core was derived from the summated score of the full

HFEQ (n = 22 questits; max score = 110, min = 0) and the third meal quality score was derived from the
summated score of the HFESY (n = 11 questions; max score = 55; min = 0). Development and testing of

the full and short version HFEQs are outlined in Paper 1.

5.2.3 Analyses

5.2.3.1 Descriptive Statistics: Patients Expectations, and Meal Ratings

Descriptive statistics (mean, median, SD, and proportions) were conducted to determine which 16
aspects of hospital food (i.e. food appearance, smell, taste, healthiness, freshness, terapaeayire,
choice, meal size, and serving foods that are local, meet dietary needs, familiar to patients, culturally

appropriate, easy to chew/swallow, easy to open packaging for and that patients like to eat) are most
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important to patients when in hospitaimilarly, descriptive statistics were also conducteds@nsory
meal ratings (i.e. appearance, smell, taste, texture, temperature, combination of food and overall food
quality) of the meal patients assess®idhilarly, descriptive statistics weoenducted for the summated

HFEQ and HFEGEBV scores.

5.2.3.2 Ordinal Logistic Regression and Linear Regressions Assessing Patient and Hospital
Traits and Overall Meal Quality Rating, HFEQ and HFEQ-sv Scores

Bivariate associations between patient and hospital ciesistics {.e. age, gender, diagnosis,
level of attained education, living situation, ethnicity, number of diet prescriptions, hospital type, number
of active beds, foodservieaode| percentage of foodservice budget spent on local food provision,
percetiage of food prepared-mouse, and average daily food cpst patientwere conducted with the
three meal quality measures (i.e. overall meal quality rating, HFEQ score and$¥FeQre). An
ordinal logistic regression was conducted considering the ioehleffect of patient and hospital traits
and overalimealquality ratings. Twanultivariablelinear regression model were also conducted with the

HFEQ and HFEGsV scores, respectively. Statistical significance was determinpeb§50.

5.3 Results

5.3.1 Descriptive Statistics

Descriptive statistics for participating hospitatein Table4.2 Half of the sites were community
hospitals (8; 50.00%) . Just over half of the sit
exactly 50.00% of hospitals sper@.80 or more on daily food coger patientbut only 36.36% of sites
spentmore tharll0% of the foodservice budget on local food provision. Just over half of sites (53.33%)
preparednore tharb0% of meals irhouseand over half of patient received meals prepared by the cold

plated/rethermed centrally or on unit foodservice model (57.59%)
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Descriptive statistics for patient characteristics are in T4lleOn average, patients were 65.18
(SD 18.03, range = 1800)years old, and 51.08% were female. The admisdi@gnosis categories with
the greatest frequency included musculoskeletal (20.04%), and cardiovascular (15.57%). Most patients
had completed high school (36.08%) or had completedgsasindary education (FF%). Most patients
lived with others (59.27%) or alone (32.25%). Majority of patients were Caucasian (86.82%), followed by
Indigenous (5.23%), Asian (3.36%), or Black (2.80%) ethnicity. Patients were mostly admitted to either a
medical, surgical or rehdibation unit (32.20%, 21.90%, and 19.69% respectively). Just ovethamiof
patients were not receiving any diet order (i.e. regular diet; 37.52%) or one diet order (3¥Hd.%)
HFEQ was completed at all meals: breakfast (25.0%), lunch (46.4%)ramet ¢28.6%). Only 37% of
patients had the opportunity to choose the meal that was served. Approximately 74% of patients felt that
their meal had a sufficient amount of food while 13% felt that there was not enough and an additional
13% though too much fabwas served; many patients had food brought in by friends or family (65%).
Descriptive statistics for hospital foexpectations anttaits are found in Tablg.1 With respect
to the first subscale of the questionnaire regarding éxpectationsitems were most frequently rated as
Afvery important, o0 with taste, freshness and heal't
ratings (73.75%, 70.45%, di64.60%, respectively). The second subscale asskesskcklated
expectationsAll food-relatedexpectationsiad a medianob (i . e . Avery i mportant o)
of the importance of receiving culturally appropriate foods and familiar foodshwhd medians of 3
(ieAneutral 0) and 4 (fdi mpoektaneéd)traiespechatvet gcelill
i mportant o ratings i nolatddeahatyne@dséoD.5Vongprvedatods t hat
appropriate temperatures (83%), easy to eat (62.89%Ind a sufficient amount of food (61.07%)
Receiving culturally traditional foods were most

patients
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The last section of the Questionnaire assessed a meal served and isehmigdraits; average
scores were < 4 (i.e. ilgoOovdedr)aldndneaa | meqduiad n toyf wda so
goodod by 28.92% of patients, while 10.59% provide
1, respectively). Averagesres for HFEQ and HFEQv were 90.60 (SD 10.83) and 44.22, (SD 6.55),

respectively.

5.3.2 Bivariate Associations between Patient and Hospital Traits and Overall Quality Rating,
HFEQ and HFEQ-sv Scores

Bivariate associations between meal quality ratings andrgatnd hospital traits with the

outcomes of overall meal quality rating, HFEQ and HF$&@coresare inTable 5.2

5.3.2.1 Bivariate Associations with Overall Meal Quality Rating

Age was significantly associated with meal quality rating (LRT(2) = 21.44, p <.001). Patients
aged4669and»b 0 were 2.18 and 2.28 times more |ikely to
the youngest patients aged-38 (Cls [1.42, 3.272], ard [1.600, 3.29)]). Diagnosis category was also
significantly associated with meal quality ratings (LRT(12) = 21.44, p = .044), where patients with a
mental health, infection, cancer or frailty diagnosis having lower odds of rating overall meal quality as
fivery goodo by 42 %, 3 5 %, 4 3 %, and 46 %, when compar
respectively (Cls [0.35, 0.905], [0.420, 0.99], [0.328, 0.99] and [0.D7, 0.92], respectively). Living
situation prior to admission was also significaratysociated with overall meal quality rating (LRT(3) =
8. 86, p = 0.031, where patients who indicated the
significantly | ower odds of rating meal hojsiag,l i ty a
gender, education and ethnicity were not associated with overall meal quality patingd60).

Type of hospital was significantly associated with overall meal quality ratings (LRT(2) = 15.48, p
<.001). Patients in community and mixed hagpitvere 1.71 and 1.67 times more likely to rate overall

me a | guality as fAvery goodo 2952856 J1a2P8 2¢h9). hei n t eac
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association between hospital size and overall meal quality rating was significant (LRT4Z) p 6

.039), where the odds of a fivery goodo rating was
hospitals (i.e50active bedsthan small hospitals (i.€100active beds(Cl [0.497, 0.987)).

Foodservice model was also significantly assed with overall meal quality rating (LRT(4) = 17.35, p =

.002), where patients receiving meals prepared bydlteplated/rethermed centrally or on yioithot

plated centrally/tray delivery in thermal cambdelshad significantly lower odds of an erall meal

quality ratingofivery goodo by 31% an dbulddeldery/centralyn compar ed t
prepared/plated on unit from bulk steam caddel, respectively (Cls [08%, 0.974], [0.363, 0.809)).

Lastly, the percent of foodservice budget spent on local food was significantly associated with overall

me a | guality rating, where the odds of a fAvery go
foodservicebudget allocated to local food (CL.857, 0.986]). Average daily food cogter patienand

proportion of food prepared-imouse were not significantly associated with overall meal quality ratings

(LRT(1) = 0.84, p = .359; LRT(1) = 1.79, p = .181).

5.3.2.2 Bivariate Associations with HFEQ Scores

Length of stay was significantly associated with HFEQ score (F(1) = 13.36, p <.001) where each
additional hospital day was associated with a decrease in score by 0.02 points. Age was significantly
associated with HFEQ score (F(2) = 35.26, p <.001) whatdlesaged patients (489 years) scored
7.76 and older patient€g0 years) 8.62 points higher than younger patient8@lgears), respectively (t
=6.31, p <.001; t=8.05, p <.001). Males scored significantly higher scores than females (F(1) = 37.88,

p <.001). Diagnosisategorywas associated with HFEQ score (F(12) = 4.35, p <.001). Patients with a

mental health diagnosis scored 7.28 points lower than patients with a musculoskeletal diagnosis (t = 5.45,

p <.001). Living situation prior to hospitzdtion was associated with HFEQ score (F(3) = 6.54, p <

.001) Compared to patients |iving alone, patients

categoryo scored |l ower by 1.96 (t = 2.&d8y, p = .01
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HFEQ score was associated with patient ethnicity (F(4) = 4.18, p = .002), with Indigenous patients
scoring |l ower by 3.73 points (t = 2.39, p =.017)
lower (t = 3.25, p < .001) compared to Caugagatients, respectively. Number of prescribed diet orders
were associatedith full HFEQ scores (F(4) = 2.88, p = .022), with patients prescribed one or two diet
orders scoring 1.97 and 3.17 points higher than patients receiving a regular dietdjie¢ pnescription)
(t= 2.45,p=.014;t=3.13, p =.002).

Hospital type was associated with HFEQ scores (F(2) = 6.10, p =.002), with patients admitted to
a community hospital scoring 3.01 points higher than patients admitted to teaching hosBt&8, (o =
.001). Foodservice model was significantly associated with HFEQ score (F(4) = 11.74 p <.001). Patients
receiving meals througtold plated/rethermed centrally or on uoithot plated centrally/tray delivery in
thermal carsystems scored sigigantly lower HFEQ scores by 2.77 and 5.12 points, when compared to
thebulk delivery/centrally prepared/plated on unit from bulk steamnosade| respectivelyt = 2.49, p =
.013;t=4.00, p <.001). Patients receiving meals bhttglated centrallyfay delivery with plate
coverssystem scored higher HFEQ scores by 3.79 points (t = 2.32, p =.020). Number of active beds was
associated with HFEQ score (F(2) = 15.19, p < .001), with patients admitted to large@5@ aeds) or
medium (i.e. 102249 keds)hospitalshaving lower scores by 5.47 and 3.07 points when compared to
small hospitals (i.e0L00 beds), respectively (t = 2.67, p = .008; t = 5.20, p < .001). Patient education,
proportion of foodservice budget allocated to local food, averagefdaitlycostper patientand
proportion of food prepareid-housewere not significantly associated with HFEQ score at the bivariate

level (F(4) = 1.71, p = .146; F(1) = 3.17, p = .075; F = 0.01, p =.904; F(1) = 0.14, p = .709).

5.3.2.3 Bivariate Associations with HFEQ-sv Scores

Length of stay was significantly associated with HF&Qscore (F(1) = 13.22, p < .001), with
each additional hospital day lowering scores by 0.01 points (t = 3.64, p < .001)-$¥F€6Qre was

significanty associated with patient age and gender (F(2) = 30.90, p <.001; F(1) = 17.23, p <.001).
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Patients aged 489 and(50 scored higher by 4.62 and 5.05 points, compared to patients agéd 18
respectively (t = 6.25, p <.001; t = 7.84, p <.001). Males siggtficantly lower than females by 1.73
points (t =4.15, p < .001). Patient diagnosis was significantly assoeidteHIFEQ-sv score (F(12) =
3.68, p <.001), where patients with a mental health diagnosis scored 4.10 points lower than patients with
a musculoskeletal patients (t = 5.12, p <.001). HF&Qvas also associated with living situation (F(4) =
4.84, p = .001). Patients living with othersjmarrangements dent i f i ed as fAot her o sc
lower than patients living alone by 1.01, &n@b points, respectively (t =2.23, p=.026;t=2.34,p =
.019;t=4.08, p <.001). Patient ethnicity was associated with FHvEQore (F(4) = 3.23, p =.012),
where I ndigenous patients and patieryxlland4€32ti fyin
points, respectively (t =2.28, p =.0232; t = 2.77 p = .006).

Hospital type was significantly associated with HFEQscore (F(2) = 6.49, p = .002). Patients
admitted to a community hospital scored 1.80 points higher than patients ddmitaching hospitals (t
= 3.43, p =.001). Foodservice model was also significantly associated with-siF&&re (F(4) = 10.99,
p <.001). Patients receiving meals prepareddig plated/rethermed centrally or on ywithot plated
centrally/tray déalery in thermal cartsnodelsscored lower by 1.47 and 3.21 points when compared to
thebulk delivery/centrally prepared/plated on unit from bulk steamsyatem (t = 2.25, p =.025; t =
4.28, p <.001). Patients served meals usindnthi@lated centrl/tray delivery with plate coversystem
scored 2.13 points higher than thdk delivery/centrally prepared/plated on unit from bulk steam cart
system (t = 2.20, p = .028). Number of active beds was associated-${F&Qres (F(2) = 11.25, p <
.001). Paients admitted to medium sized (i.e. 1249 beds) or large hospital®60 beds) had
significantly lower HFEQsv ratings by 1.55 and 2.81 points when compared to small hospitaf3 (iGe.
beds), respectively (t = 2.25, p = .024; t = 4.45, p < .001)eaducation, number of prescribed diet

orders, proportion of foodservice budget spent on local food, average daily fopeicpatieneind
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percentage of food prepargdhousewere not associated with HFESY score at the bivariate level (F(4)

=0.90,p = .466; F(4) = 1.33, p = .257; F(1) = 2.87, p = .091; F(1) = 0.22, p = .643; F(1) = 0.05, p = .826).

5.3.3 Ordinal Logistic Regressions Assessing Patient and Hospital Traits with Meal Quality
Rating

The ordinal logistic regression assessing the associatareen patient and hospital
characteristics and overall meal quality rating was not statistically significant (LRT(42) = 47.04, p = .274)
and only explained 8% of the variance in meal quality ratifige global effects of all patient and
hospital charactéstics were nossignificant s > .050). The effect of age, number of active beds and
proportion of foodservice budget allocated to local food were marginalhgigoificant ( Wal d 62 ( 2) =
5. 39, p = .068; (Wald 62( 2)p=®0859bPatefts agqu 489were0 51 ; ( Wa
2.04 times more likely to rate overal l40(@le al qguali
[1.112, 3.753]) Compared to sitestvere proportion of foodservice budget spent on local foodGwvaL), %
sites with spending >10% had | ower odds of a fAver
Patiens admitted to largéospitals (i.e. active bed32 Bviere 9.71 times more likely to rate overall
me a | qual ity as #fver wpidmigen todmallec fmspipaks (@I1dD Results pfahisi e nt s

ordinal regression are reported in Tablg 5

5.3.4 Linear Regression Assessing Patient and Hospital Traits with HFEQ Score

Results of the linear regression assessing patient and ha$gitatteristiswith HFEQ and
HFEQ-sv scores are in Tablés4and5.5, respectively. The model testing the effect of hospital and
patient characteristics on HFEQ score was statistically significant (F(42, 556) = 2.34, p <.001) and
explained 15.10% of the variance in HFEQ scores. Age was significantly associated with HREQ sco
(F(2) = 3.99, p = .014), where patients ageeb8&nd360 scored higher HFEQ scores by 4.82 and 4.07
points, respectively (t = 2.80, p = .005; t = 2.49, p =.013) as compared to patients < 40 years of age.

Males scored significantly lower HFEQ scely 3.51 points (t = 4.0, p < .001) than females.
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Foodservice model was significantly associated with HFEQ score (F(4) = 3.04, p = .017), with patients
receiving meals prepared withecold plated/rethermed centrally or on umibdel having significantly

lower HFEQ score by 6.45 points (t = 2.43, p = .016) and those receiving npeefsared by thhot

plated centrally/tray delivery with plate cosenodelscored significantly higher by 11.03 points (t =

2.01, p =.045), when compared to thek delivery/catrally prepared/plated on unit from bulk steam
cartmodel At sites where more than 10% of the foodservice budget was allocated to local food provision,
HFEQ scores were lower by 2.88 points compared to sites where 10% or less was allocated to local food
provision (t= 1.98, p =.048). The effect of hospital saeltype were marginally negignificant (F(2) =

2.96, p =.052; F(2) = 2.52, p = .082).The global effects of length of stay, diagnosis, education, living
arrangementethnicity, number of diet aters, average daily food cqstr patientand proportion of food

prepared irhouse were not significantly associated with the summated HFEQ psore(50).

5.3.5 Linear Regression Assessing Patient and Hospital Traits with HFEQ-sv Score

The model testing pignt hospital traits anHFEQ-sv scorewvas significant (F(42, 580) = 1.73, p
= .004)and explained 11% of the varianceHREQ-sv score Age was significantly associated with the
HFEQ-sv score (F(2) = 4.36, p = .013), where patients age84and(60 scoed higher by 3.09 and
2.35 points, compared to patients ageeB28respectively (t = 2.95, p =.003; t = 2.37, p = .018). Males
scored significantly lower than females on the HF&(by 1.37 points (t = 2.37, p = .018). Average daily
food costper patienwvassignificantly associated with HFE&r score (F(1) = 4.10, p =.043), with sites
where average daily food cost per patient were greater than $8.00 scored 2.92 points higher than sites
spending more than $8.00 (t = 2.03, p =.043). The effects of Abtypie and foodservice model were
marginally norsignificant (F(2) = 2.91, p = .055; F(4) = 2.14, p = .074). Length of stay, diagnosis,
attained education, living arrangement, ethnicity, and number of diet orders, in additompital size,
proportionof foodservice budget allocated to local food and percentagehafuise production were not

significanty associated with HFEQv score ps > .050).
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5.4 Discussion
The aim of this analysis was to identify how patients réted expectations andospital meal
experiences andssess the association of patient and hospital traits with three measures of meal quality
Almost all expectations were ratedeas t mpartantdio r A v e r y by twophods or anoré ob
patients, except for locally sourced and cultural foods, which were only rasedhdsy 60% and 47% of
patients, respectively. Tasfegeshness, meeting dietary neeasdtemperaturavere most frequently
ratedasi v er y i mwpichissimilartto, other studies that have found perceptionseafquality are

19202221283\ [though less frequent,

influenced by sensory traits and perceptionBezfithines$ #6131
locally sourced and cultural foods were ratediagortand fv er y i bypalnost halhot ndbore
patients Although not a top priority, receiving local and cultural foods is importastiioepatients,
which is similar to findings of previous wafR****'Although local food wasf lower importancefood
traits such as taste, and freshness were frequently rafiedmstand or fAver @3%,anppor t ant o
91%, respectively), whicbould be supported through local food provisibhocal food provision is a
potential strategy to serve fresh food with appealing sensoty imdiospital.

Having food choice was rated egherfimportand o r @ v e r py 79%noppatieritsa n t 0
however, only 37% of patients were able to choose their meal. Similarly, Greig et al. surveyed 57
foodservice managers from Ontario hospitals and found that 38% of sites hadeleubmend®
Previous studies have found that increasing food choice could improve the overall hospital experience
because its one of the few aspects of care patientsdoatrol overt:*#2°374As food choice was rated
fimportanbo r A v e r y by oueptbreejuartars ad patients, and only 37% were able to choose
their meal, there is potentially an unmet expectationad fchoice that could influence perceptions of

meal quality’ When patients were asked how important food and-fetaded traits were for meals

received in hospital, almost all traits were ratedieportanbo r A v e r y by twophods or anore 0
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of patients. As these traits included sensory, accessibility anetétatdd aspects of meals, our results
suggest that patients have high expectationhospitalmeals

Approximately 68% of patients ratederallmealqualityasigoodd or fAv &Mhegn good. O
specific sensory aspects of the meal were considered, approximatehjirigoof respondents ratedeal
traits as A g o dedtdre receiveditheggreatestgquonbad af onbi ned f@ndery poor o
i p o mtings followed bycombination of food served. Sensory aspects are important and influence how

w,G,lﬁ 12,14,19,22,25,27,37,38,

patients judge meal qualj AWhich is highlighted by our results in that ratings for
overall meal quality andensory traits receivaijoodd o r A v mtings atgsimitadfréquencies. Poor
mealquality and specifically dissatisfaction with sensory traits of a meal have previously been shown to
contribute to low food intak&®#** which can negatively impact patient outcom&s-*17:26

In multivariableanalyses, the model between patient and hospital characteristics and overall meal
guality rating was nonsignificant. This suggests that no patient or hospital factors predicted this single
item ratingmealquality. However, the effect of hospital size was significant, with the odds of higher meal
guality ratings being attributable to larger hospitals than smaller ones, suggestfogdbatvice
processes and functioning may vary and be degrgrah hospital size. Previous studies including the
findings of Study 1 have demonstrated that meal ratings (e.g. meal taste) and patient expectations of food
served are related to the construct of meal qdafity-2°27-2843%82 gnd thus using a scale that quantifies
meal quiity beyond a single item may be more useful to understanding the contextual factors that
influencep a t i expetieacés of hospital meals.

The HFEQ and HFEQv scoreswere significantly associated with patient and hospital
characteristics in bivaria@ndmultivariableanalyses. Imultivariableanalyses, younger and male
patients had lower HFEQ and HFEQ ratings, indicating lower perceptions of meal quality, which is

similar to findings of previous studié$’®®°Most patients in this study were older. Perhaps younger

patients admitted to hospital experienced more seleess which influenced subsequent appetite,
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attitudes towards food and the meaperiencé:*’ Alternatively, younger patientsay have a greater
diversity in food preference and be less accepting afesservedn hospital. The global effect of
ethnicity was not significantly associated with HFEQ score, however Black patients had significantly
higher HFEQ scores imultivariable analyses; the association in bivariate analyses noted for Indigenous
patients was not significant multivariableanalyses. Increasing number of diet prescriptions was only
significantly associated with the ftHFEQ in bivariate analyses, which is #lan to a previous study
which found that diet prescriptions increased satisfaétidhese results highlight the importance of
taking a persowentred approach to foster a positive, and {gjghlity meal experience. Further, patient
centred approackehat may improvperceptions of meal qualigould have subsequent effects on food
intake and recovery, and potentially reduce hospital associated costs attributable to poor nutritional
intake?,g,11,25,27,31,37,40,47

Greater differences in hospital characteristics and HFEQ and kFECbres were observed.
Significant predictors of the HFEQ scorenmultivariableanalyses include foodservice model, and
proportion of foodservice budget allocated to local food provision, while the effect of hospital size was
marginally norsignificant. Qur results are somewhat dissimilar to the Canadian study by Keller et al.
which found that hospital type and size were not significantly associated with patient meal quality
ratings® Larger hospitals were associated with increasdoth HFEQ and HFE®v scores as compared
to the smallest hospitals. Perhaps foodservice policies, procedures and functioning vary across hospital
type and size which has subsequent effects on meal quality. Alternatively, more staff with perhaps deeper
skillsets would be employed in a larger hospital. This finding is interesting as a previous study in Ontario
hospitals found that smaller hospitals may be able to more closely interact and accommodate patients
meal preferences, which may increase thdisfation®; however our results are similar to another study
which found that foodservice quality was higher in large and medium sized hospitals when compared to

smaller sites.Previous research has suggested that foodservice models can influengeatiyal

87



perceptions, satisfaction and food intake, with a recent emphasis on models that offer customization and
point of service ordering # In this studytheroom service modekas associated with an increase in

HFEQ score (effect nesignificant). Additionally, when compared to thelk delivery/centrally
prepared/plated on unit from bulk steam caddel, arincrease in HFEQ score was observed when the

hot plated centrally/tray delivery with plate cov@edservice model was used and a decrease in score
when thecold plated/rethermed centrally or on unés used. Previous studies have suggested that

retherm processes may negatively impact sensory meal traits and perceptions d§tatitich was

observed in this study. In this present studyhouseproduction was not associated with either the full or
short HFEQ scores, while previous studies have yielded mixed results on the influence of outsourcing
practices on meal quality and satisfanfi*®**Proportion of foodservice budget spent on local food
provision was significantly associated with decreased HFEQ scdnes) i8 surprising as increasing

local food provision has been suggested as a way to promote freshness, healthiness and positive sensory
traits;*">which were rated as important by most participants. Combined with the null effechaise
production these findings suggest that the effect of food source is not a salient hospital characteristic
influencing meal quality. The only hospital characteristic significantly associated with 4d¥E€ore

was average daily food cqstr patientBudget has beemfrequentlycited constraint to serving quality

food in hospital$®>and our finding thagreaterspending (>$8.00)kesulted in anricrease inmeal quality
supports the idea that increasfiogdservicebudget can improve meal quality. The full HFEQ accounts

for greater food and food related expectations that are not included in the $¥RE@ch may explain
differences in hospital chaeteristics significantly predicting each score. Although hospital characteristics
that significantly predicted both scores were not consistent, it is worthwhile to consider patterns in how
hospital characteristics were associated with both HFEQ and H¥FECpres. For example, although the
effect of hospital size was not statistically significant, medium and large hospitals were associated with an

increase in HFEEQV scores by 4.51 and 6.48 points respectively, which is similar to the trend observed

88



for the full HFEQ score (however, effect was statistically significant) and potentially presents clinically
significance.

While differences in patient and hospital characteristics observed is dependent on how meal
quality was defined (i.e. overall meal qualiting, HFEQ and HFE@Qv scores), this analysis
demonstrated that patient characteristics, prominently age, and gender influence experiences of meal
quality. Thus, patienrtentred approaches should be taken to ensure that ph@eetpositivgperceptions
of mealquality andexperience improvements smbsequent food intake. For example, serving foods that
better appeal to younger patientsg(a variety of healthy options) and choice of serving size are potential
strategies to appeal to these patievite scored lower on meal quality perceptiomnkis analysis suggests
that the more comprehensive assessment of meal quality using the full HFEQ provides a better
understanding of hospital factors that can influence food experiences and meal qualityTratings.
improvemealquality andthepatient experience, focusing on food production and meal delivery methods
associated with meal qualfftyy”1°141833s a first step. In this analysis, providing hot, fresh fowt is
closerto the patient is recommended. Larger hospitals may dy@ater budgetary slack or personnel
capacity that promotes highaealquality ratings Additionally, increased daily food cost per patiesats
associated with an increase in meal quality rating, perhaps suggesting that this increase allows for the
provision of food variety, or preferred foodsonsidering the contextual factors of the hospital experience
is critical to understand and improve meals served in hospitals to support food intake, recovery and

reduce hospital associated costs.

5.4.1 Strengths and Limitations

This is the first and largest study investigaing t i expedtagiadns and experiencdameals
servedin addition to food intake at meals in Ontario hospitals. Participating hospitals provided diversity
to the sample, with hospitals of varyisges and locations participating, and the qytiem for patient

recruitment ensurethatdiverse patients (diagnoses, age, etc.) were recruited. Hospital employees that
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assisted with data collection underwent extensive training with the Project @atordo ensure that
study procedures were adherednorderto reduce biase3he Hospital Food Experience Questionnaire
has previously demonstrated strong internal reliability and construct validity with respseliguality
(Study 1) This study asessednealquality using three different ways of defining quality, which provides
a better picture of the contextual factors that influence meal quality.

Although this study presents many strengths, there are some limitations to this work. We are
unableto determine how individuahealratings andood intake changes during a t i hegpitalksiay
because the HFEQ and food intake was only assessed at ondltheaigh efforts were made to
randomly approach patients for participation, predominantly Caurcpatients participated in the study,
and subsequent results of ethnicity may not be as representative of diverse patient groups. Although data
collection on patient characteristics was highly completed, some hospital characteristics (e.g. percentage
of foodservice budget spent on local food) was not reported, resulting in missing data. Despite training,
some data on patients was missing and 5 hospitals were unable to provide some details on the Site
Survey. Most sensory related expectations were ratédasmpor t ant 6 or fvery i mport
reflect a ceiling effect for this component of the HFE@stly, pediatric, populations with delirium or
dementia and patients receiving enteral or parenteral nutrition were not eligible, therefore, we cannot

corclude if these findings can be generalizedttoerpatient populations.

5.5 Conclusion

Previous studies have suggested numerous reasons for low food intake including perceptions of
poormealquality’>*62°sensory traits, variety and ability to choose f84d1?21416-18220yr study found
that patients typically rated food and femated traits as important, suggesting that they have high
expectations for meals served in Ontario hospitddsvever, aatal meals were viewed less positively on
their sensory aspects. Hospital and patient characteristics associated with perceptions of meal quality

varied depending on how meal quality was quantified (i.e. overall meal quality rating, HFEQ and HFEQ
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sv scores)Age and gender were prominent predictors of patient égpedctationsand meal quality

ratings. Foodservice models and size of hospital were also important factors that predicted patient meal
quality ratings as measured by the HFEQ. Our results sutpgegtatientcentred approaches and

considering hospitdkevel traits that directly influence food quality (e.g. foodservice models) may be

more relevant for interventions aiming to improve meal quality. Future interventions aiming to improve
hospital meaguality are critical to improveneal quality perceptions, satisfactji@upport food intake

and reduce hospital costs associated with poor ifitakg>21:26:27:29.383.35
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Table 5.1 Descriptive Statistics forP a t i elospital Bood Expectations and Meal Ratings

1 2 3 4 5 M;gn Median
Food Expectations®
é Looks good’ 3.61% | 4.54% | 16.31%| 25.21%| 50.32%| 4.14 5
(n=1,079) 39 49 176 272 543 | 1.07
¢ Smelk good 3.06% | 2.41% | 12.43%| 29.13%| 52.97%| 4.27 5
(n=1,078 33 26 134 314 571 0.98
é Taste good’ 0.55% | 0.83% | 5.45% | 19.41%| 73.75%| 4.65 5
(n =1,082) 6 9 59 210 798 0.67
é | ealthy? 1.94% | 1.29% | 9.61% | 22.55%| 64.60%| 4.47 5
(n =1,082) 21 14 104 244 699 0.87
é Iresh®f 1.20% | 1.20% | 7.02% | 20.13%| 70.45%| 4.57 5
(n =1,083) 13 13 76 218 763 0.78
¢ losal | 11.38%| 7.65% | 21.18%| 23.32%| 36.47%| 3.66 4
(n=1,072) 122 82 227 250 391 1.34
Food-Related Expectations®
€ offers foods tdéedst meet you| 216% | 1.41% | 6.28% | 20.62%| 69.54%| 4.54 5
(n=1,067) 23 15 67 220 742 0.85
éof f er shatfoa arelused to eatifig 4.39% | 4.39% | 22.34%| 32.99%| 35.89%| 3.92 4
(n =1,070) 47 47 239 353 384 1.07
€ offers foods trfaditional t|16.98%| 13.02%| 22.92%| 21.51%| 25.57%| 3.26 3
(n = 1,060) 180 138 243 228 271 1.41
€ offerslkétoeatts you 1.96% | 2.52% | 13.05%| 27.77%| 54.71%| 4.31 5
(n=1,073 21 27 140 298 587 0.93
¢ of f eietgoffaod’v a r 1.22% | 1.68% | 9.54% | 30.4% | 57.16%| 4 49 5
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(n=1,069) 13 18 102 325 611 0.82
€ serves foenperawwré t he ri ght t]| 094% | 1.12% | 6.17% | 24.32%| 67.45%| 4.56
(n =1,069) 10 12 66 260 721 0.74
€ All ows you td choose your 3.93% | 3.08% | 13.64%| 24.21%| 55.14%| 4.24
(n =1,070) 42 33 146 259 590 1.05
€ Provides you with a suffic| 131%| 1.78% | 8.54% | 27.3% | 61.07%| 4.45
(n =1,066) 14 19 91 291 651 0.83
€ Provides food in packages 3.75% | 4.50% | 12.01%| 20.26%| 59.47%| 4.27
(n =1,066) 40 48 128 216 634 1.08
€ Provides food that is easy to chew, swallow, or eat on yourrq 2.72% | 2.81% | 9.65% | 21.93%| 62.89%| 4.39
(n=1,067) 29 30 103 234 671 0.96
Meal Ratings®

Meal Look © 3.37% | 4.96% | 24.91%| 37.36%| 29.40%| 3.84
(n =1,068) 36 53 266 399 314 1.01
Meal Aroma® 4.57% | 6.19% | 27.24%| 35.81%| 26.19%| 3.73
(n =1,050) 48 65 286 376 275 1.06
Meal Tast€ 4.45% | 6.15% | 22.33%| 36.99%| 30.09%| 3.82
(n =1,057) 47 65 236 391 318 1.07
Meal Texture® 4.65% | 7.87% | 24.67%| 36.24%| 26.57%| 3.72
(n =1,054) 49 83 260 382 280 1.08
Meal Temperaturé 4.43% | 7.16% | 18.83%| 35.03%| 34.56%| 3.88
(n =1,062) 47 76 200 372 367 1.10
Combination of Food Servéd 3.49% | 8.29% | 23.85%| 36.48%| 27.90%| 3.77
(n=1,061) 37 88 253 387 296 1.05
Meal Quality® 3.50% | 7.09% | 21.74%| 38.75%| 28.95%| 3.83
(n =1,058) 37 75 230 410 306 1.04
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HFEQ scores'

Hospital FoodExperience Questionnaiseore’ ) ) ) ) ) 90.60 92

(n = 959) 10.83| (51-110)"

Hospital Food Experience Questionnaire Short Versoame' ) ) ) ) ) 44.22 45

(n = 999) 6.55 | (22-55)"
41 = ifpbdanid 2 =impolams s3 = ,8 N&u tmpad t5 nztimportand y
® Questiors t e m: AfAs a patient, how i mportant is it that hospital food ¢
‘Question stem: ifAs a patient, how i mportant is it that a hospital
41 = ipavedr Y2 =0 iPoordNéeutpaBoadgoddver ¢

¢ Rating of a single meal served
" Summated score

9Maximum = 110; minimum = 0.
" Median/range

' Maximum = 55; minimum = 0.
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Table 5.2 Bivariate Association Between Patient and HospitaCharacteristics with Overall Meal Quality Rating, Hospital Food

Experience Questionnaire (HFEQ) and Hospital Food Experience Questionnaire Short Version (HFESY)

OverallMeal Quality

Rafing® HFEQScore® HFEQ-sv Score®
Odds | 95% | 95% : Std t- - . Std. t- -
Ratio | CI Cl Estimate Error | value veF:Iue Estimate Error | value vzflue

Length ofgtay 0.998 | 0.997| 1.000] -0.02 | 0.001]| -3.66| <.001| -0.01 | 0.004| -3.64| <.001

40-59 years 2.18 | 1.452| 3.272| 71.76 1.23 | 6.31 | <.001| 4.62 0.74 | 6.25 | <.001
Age 60+ years 2.28 | 1.600| 3.250| 8.62 1.07 | 8.05 | <.001| 5.05 0.64 | 7.84 | <.001

18-39 years Reference

Male 0.95 | 0.764| 1.191| -4.27 0.69 | -6.16 < -1.73 0.42 | -4.15| <.001
Gender .001

Female Reference

Cardiovascular 1.01 | 0.694| 1.482| -0.77 1.17 | -0.65] 0.513| 0.1 0.69 | 0.15 | 0.880

Gastrointestinal 1.15 | 0.692| 1.908| 1.46 155 | 0.94 | 0.346| 0.0 0.4 | 0.97 | 0.335

Genitourinary 0.76 | 0.409| 1.425| -1.66 1.98 | -0.84| 0.402| -0.77 1.17 | -0.66| 0.510

Respiratory 0.88 | 0.530| 1.461| 0.30 160 | 0.18 | 0.854| -0.21 | 0.93 | -0.23| 0.817

Neurological 0.65 | 0.327| 1.2900| 1.38 2.13 | 0.65 | 0.516| 0.16 1.27 | 0.13 | 0.897

Mental health 0.58 | 0.375| 0.905| -7.28 | 1.34 | -545|<.001| -4.10 | 0.80 | -5.12| <.001
Diagnosis Infection 0.65 | 0.420| 0.992| -1.66 | 1.33|-1.25|0.213| -0.79 | 0.79 | -1.00| 0.319

Cancer 0.57 | 0.328]/ 0.992| -2.64 | 1.73 |-153|0.128| -1.52 | 1.01 | -1.50| 0.133

Other 1.18 | 0.757| 1.824| 2.27 133 | 1.70 | 0.089| 1.16 0.78 | 1.45 | 0.148

Rehabilitation 0.72 1 0.370| 1.386| -2.56 204 | -1.26] 0.209| -1.17 1.20 | -0.97| 0.333

Diabetic/hyper 0.70 | 0.316| 1.564| -0.89 | 2.59 | -0.34| 0.732| -0.06 | 1.54 | -0.04| 0.967

hypoglycemic

Frailty 0.54 | 0.307] 0.952| 0.52 1.74 | 0.30 | 0.765| -0.67 1.4 | -0.65] 0.516

Musculoskeletal Reference

Completed high school| 0.95 | 0.716| 1.272| -1.59 091 | -1.75]/ 0.081| -0.52 0.54 | -0.97| 0.332
Education Graduated post 1.15 | 0.858| 1.537| -0.06 | 0.92 | -0.06| 0.950| -0.04 | 0.55 | -0.07 | 0.948

secondary
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Informal training/

. 1.70 | 0.761| 3.799| 3.03 251 | 1.21 ] 0.228| 1.74 152 | 1.14 | 0.253
educationdther
Trades 1.30 | 0.540| 3.104| 0.06 2.78 | 0.02 | 0.982] 1.01 1.68 | 0.60 | 0.549
Less than high school Reference
Live with others 0.80 | 0.625] 1.014| -1.96 0.76 | -2.56| 0.012| -1.01 0.45 | -2.23| 0.026
- Live in setting where
;Ir\r/;nn%emem meals are provided 1.24 | 0.747| 2.062| 0.59 1.73 | 0.34 | 0.73 | 0.157 0.98 | 0.16 | 0.873
Other 0.48 | 0.243] 0.937| -8.14 2.09 | -3.90| <.001] -5.05 1.24 | -4.08 | <.001
Live alone Reference
Indigenous 0.74 1 0.453] 1.214| -3.73 156 | -2.39| 0.017| -2.11 0.93 | -2.28| 0.023
Asian 1.40 | 0.754| 2.609| 0.46 1.92 | 0.24 | 0.810| 0.50 1.16 | 0.43 | 0.667
Ethnicity Black 0.71 1 0.362] 1.381| 1.50 2.15 | 0.70 | 0.485| -0.49 1.28 | -0.38 | 0.702
Other 0.61 | 0.261] 1.407| -8.61 2.65 | -3.25] 0.001]| -4.32 1.56 | -2.77| 0.006
Caucasian Reference
1 1.00 | 0.774]| 1.279| 1.97 0.80 | 2.45 | 0.014| 0.67 0.48 | 1.41 | 0.159
2 0.97 | 0.705] 1.341| 3.17 1.01 | 3.13 | 0.002| 1.30 0.61 | 2.16 | 0.031
Diet orders 3 0.99 | 0.527]1.854| 1.44 197 | 0.73 |1 0.464| 1.16 1.17 | 0.99 | 0.324
@] 0.74 | 0.350| 1.557| 1.03 2.48 | 0.42 | 0.677| 0.38 1.44 | 0.26 | 0.792
0 (i.e. rormaldiet) Reference
Hospitaltype Community 1.71 | 1.295| 2.256| 3.01 0.89 | 3.39 | 0.001| 1.80 0.52 | 3.43 | 0.001
Mixed 1.67 | 1.228| 2.269| 141 0.99 | 1.43]0.154| 0.73 0.58 | 1.26 | 0.207
Teaching Reference
Cold plated/rethermed | aq | 0 4g7| 0.974| -2.77 | 1.11 | -2.49| 0.013| -1.47 | 0.65 | -2.25| 0.0249
centrally or orunit
Hot plated centrallyray ) 5 | 6 363| 0.808| -5.12 | 1.28 | -4.00| <.001| -321 | 0.75 | -4.28| <.001
delivery in thermal cartg
Foodservice Room service
model model/centrally 0.67 | 0.345| 1.287| 1.46 | 2.02 | 0.72 | 0.469| -0.26 | 1.21 | -0.22|0.8283
prepared/hot bedside
delivery
Hot plated centrally/tray
delivery with plate 1.29 | 0.759| 2.198| 3.79 163 | 2.32 | 0.020| 2.13 0.97 | 2.20 | 0.028
covers
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Bulk delivery/centrally
prepared/plated on unit
from bulk steam cart

Reference

Proportion of >10% 0.73 | 0.557] 0.958] -1.48 | 0.83 | -1.78] 0.075] -0.83 | 0.49 | -1.70] 0.091
foodservice
budget spenton | O1 0 % Reference
local food
Average daily | >$8.00 1.12 | 0.890] 1.380] 0.08 | 0.70 | 0.12 | 0.904] 0.19 | 0.41 | 0.46 | 0.643
Lo;ideg:)stper 0$8.00 Reference
Active beds(i.e 101-249 0.90 | 0.618] 1.310] -3.07 | 1.150] -2.67 ] 0.008] -1.55 | 0.69 | -2.25] 0.024
Hospital size) | |C250 0.70 | 0.497] 0.987| -5.47 | 1.05 | -5.20| <.001| -2.81 | 0.63 | -4.45| <.001
pital size)

0100 Reference
Proportion of >50% 0.86 | 0.682] 1.075] 0.27 | 0.73 ] 0.37 | 0.709] -0.10 | 0.43 | -0.22| 0.826
Loooudsgreparem- 050 % Reference
@Qverall meal quality rating determinedby-p® i nt Li kert scal e; 1 = AVery poor, o0 2 =

> Summated Hospital Food Experience Questionnaire (HFEQ) score; n = 22 questions, scord ténge 0

¢ Summated Hospital Food Experience Questionnaire Short Version @d¥Esgore; n = 11 questions, score rand®0

Statistically significant terms are bolded
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Table 5.3: Ordinal Logistic Regression Assessing Patient and Hospital Characteristiesth Overall Meal Quality Rating

Max
Overall MealQuality Rating Model Statistics
rescaled R
Variable
Point 95% 0.08 LRT(42) = 47.04,
Estimate? Cl ' p=.274
Length of Stay
1.00 0.994| 1.003
Wald ¢62(1) = 0.37,
p = .544
Age 40-59 vs. 1839 * 2.04 1.112| 3.753
Wal d 62 (2) = 5 (60 vs. 1839 1.64 0.920| 2.912
p =.068
Gender
Male vs. Female 1.00 0.743| 1.353
Wald 62(1) =
p = 0.985
. _ Cardiovascula? 1.07 0.644| 1.788
Diagnosis - .
Gastrointestinal 1.40 0.736| 2.655
Genitourinary’ 0.75 0.346| 1.617
Wald 62(12) = :
206 Respiratory’ 0.89 0.479| 1.644
p=.
Neurological 0.99 0.421| 2.342
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Mental health® 0.77 0.331| 1.776
Infection® 0.87 0.498| 1.501
Cancer” 0.41 0.182| 0.908
Other® 1.42 0.799| 2.526
Rehalilitation ° 0.62 0.278| 1.389
Diabetic/hype or hyperglycemic 0.90 0.336| 2.421
Frailty 0.49 0.235| 1.028
Education Completed high schodl 0.89 0.603| 1.317
Graduated postecondary/grad degrée 1.21 0.811| 1.806
Wal d 62 (4) Informal training/educatioother® 1.31 0.499| 3.426
p =.532 Trades’ 0.93 0.334| 2.603
Living arrangement Live with others’ 0.80 | 0.573| 1.101
Live in a settingvhere meals are
Wald 62(3) orovided? 0.95 0.457| 1.951
p=.567 Other® 0.99 |0.333| 2.923
Ethnicity Indigenous’ 0.94 0.417| 2.099
Asian® 1.01 0.373| 2.735
Wal d 6c2(4) Black® 1.52 0.498| 4.660
p =.962 Other® 1.14 0.277| 4.688
Numberof diet orders 1! 0.80 0.554| 1.143
27 0.82 0.533| 1.273
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Wal d 62(4) = 33f 0.62 0.280| 1.380
p=.497 o 1.86 | 0.394| 8.787
Hospital type _ _
Community vs Teaching 1.58 0.948| 2.630
Wal d ¢2(2) = 3 _
Mixed vs Teaching 1.22 0.538| 2.773
p =165
Old plated/rethermed centrally or on u
. 0.50 0.210| 1.203
Foodservice model Hot plated centrally/tray delivery in
0.79 0.332| 1.860
thermal cart$
Wal d 62 (4) = 4 Room servicanodel/centrally
_ _ 1.45 0.224| 9.435
p =.296 prepared/hot bedside delivety
Hot plated centrally/tray delivery with
3.21 0.509| 20.251
Plate cover§
Average daily food cogier
patient
>$8.00 vsO 8.00 2.03 0.893| 4.595
Wald 62(1) = 2
p =.091
Active beds (i.e. hospital size) R
10249 vs 0100 5.25 0.949| 29.026
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Wald c2(2) = 5
0250 v*s 0100 9.71 | 1.408| 66.948

Proportion offood preparedn-
house
>50%vsO5 0 % 0.84 0.499| 1.400
Wald 62(1) = 0
p =.495

Proportion of foodservice

budget spent on local food

>10%vsO1 0 % 0.61 0.364| 1.016
Wald 62(1) = 3
p =.058

Note: n = 652n this analysis.

&Qverall meal quality rating determinedby-p® i nt Li kert scal e; 1 = AVery poor, o0 2 = APoor,

Pvs. musculoskeletal diagnosis

°vs. less than high school

dys. living alone

vs. Caucasian

"vs. No dietprescription (i.e. regular diet)

9vs.Bulk delivery/centrally prepared/plated on unit from bulk steam cart

* Bolded terms are gatistically significant.
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Table 5.4: Linear Regression Assessing Patient andospital Characteristics with Hospital Food Experience Questionnaire (HFEQ)Score

HFE.Q scorel Std. t- p- 95% Cl R? F-values,
estimaté | error | value | value P
Intercept 81.74 5.93 | 13.79| <.0001| 70.092| 93.379| 0.15| F(42,
Length ofstay 556) =
0.001 0.01 | 0.08 | 0.936 | -0.023| 0.025 2.34,
F(1) = 0.01, p <.001
p =.936
Age * 40-59 years * 4.82 1.72 | 2.80 | 0.005 | 1.431 | 8.199
F(2) = 3.99, 60+ years * 4.07 1.63 | 249 | 0.013 | 0.861 | 7.276
p=.019
18-39 years Reference
Gender * Male * 351 | 0.87 | -4.06 | <.0001| -5.213 | -1.812
F(1) =16.45,p<.001 ["Female Reference
Cardiovascular -0.53 1.47 | -0.36 | 0.718 | -3.412| 2.352
Gastrointestinal 2.18 1.83 | 1.19 | 0.235 | -1.418| 5.769
Genitourinary -0.98 2.28 | -0.43| 0.669 | -5.463| 3.508
Respiratory -0.99 1.82 | -0.55| 0.586 | -4.578| 2.589
Diagnosis Neurological 3.16 242 | 1.31 | 0.192 | -1.598| 7.928
Mental Health -1.80 2.39 | -0.75| 0.452 | -6.496 | 2.899
F(12) =1.02, p = .427 | Infection 0.48 1.60 | 0.30 | 0.764 | -2.662| 3.622
Cancer -0.17 2.36 | -0.07 | 0.941 | -4.808 | 4.461
Other 2.65 1.62 | 1.64 | 0.102 | -0.523| 5.826
Rehabilitation -3.24 2.32 | -1.40| 0.163 | -7.786| 1.315
Diabetic/hyper hypoglycemic 0.30 293 | 0.10 | 0.920 | -5.461| 6.052
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Frailty -0.35 | 2.08 | -0.17 | 0.869 | -4.441| 3.750
Musculoskeletal Reference
Completed high school -1.63 1.13 | -1.44 | 0.151 | -3.852| 0.595
Education Graduated postecondary/graduate 016 116 | 0.14 | 0.889 | 2.120! 2.443
degree
F(4)=1.77 Informal training/educationther 3.67 276 | 1.33 | 0.183 | -1.743| 9.087
p=.133 Trades 2.83 3.06 | 0.92 | 0.356 | -3.188 | 8.840
Less than high school Reference
- Live with others -0.57 0.95 | -0.61 | 0.545| -2.430| 1.283
Living arrangement Live in a settingwhere meals are
. 0.76 2.13 | 0.36 | 0.721 | -3.421| 4.940
F(3) = 0.32, provided
_ Other -1.97 3.04 | -0.65| 0.517 | -7.942 | 3.998
p =.809 .
Live alone Reference
Indigenous -0.98 2.29 | -0.43| 0.668 | -5.478| 3.511
Ethnicity Asian 0.59 2.76 | 0.21 | 0.831 | -4.836| 6.012
Black * 7.69 3.35 | 2.29 | 0.022 | 1.103 | 14.267
E(j)' 1' 42'71’ Other -4.68 4.23 | -1.11| 0.269 12"982 3.624
Caucasian Reference
1 0.36 1.06 | 0.34 | 0.732 | -1.716| 2.441
Number of diet orders | 2 2.20 1.25 | 1.76 | 0.078 | -0.249| 4.647
3 0.47 223 | 0.21 | 0.833 | -3.908 | 4.851
F(4) =0.91, p=.458 e’ 2.63 4.24 | 0.62 | 0.536 | -5.706 | 10.959
0 (i.e. ormal die} Reference
Hospitaltype Community 1.79 144 | 1.25 | 0.213 | -1.034| 4.619
Mixed -1.99 2.40 | -0.83 | 0.406 | -6.706 | 2.718
F(2) = 2.54, p =.080 Teaching Reference
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Cold plated/rethermed centrally -
or on unit * 6.45 2.66 | -2.43 | 0.016 11.669 1.231
Hot plated centrally/tray delivery in -3.00 286 | -1.05| 0293 | -8.614| 2.606
thermal carts
Foodservicemodel Room service moo.IeI/cent.raIIy 6.16 571 | 108 | 0281 | -5.056| 17.381
prepared/hot bedside delivery
F(4) =3.04, p =.017 Hpt plated centrally/tray delivery 11.03 550 | 201 | 0045 | 0227 | 21.824
with plate covers*
Bulk delivery/centrally
prepared/plated on unit from bulk Reference
steam cart
Proportion of
foodservice budget
spent on localfood* >10% * -2.88 1.46 | -1.98 | 0.048 | -5.745| -0.022
F(1) =3.92, -
p =0.048 O10% Reference
Average daily food cost
per patient >$8.00 2.95 245 | 1.21 | 0.228 | -1.855| 7.759
F(1) = 1.45, 0$8.00 Reference
p=.228
Active beds(i.e. hospital| 101.249 * 11.30 | 5.05 | 2.24 | 0.026 | 1.380 | 21.218
size)
F(2) = 2.96 50 * 13.74 5.66 | 2.43 | 0.015 | 2.632 | 24.848
p=.052 0100 Reference
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Proportion of food

preparedn-house >50% -0.60 1.46 | -0.41| 0.681 | -3.480| 2.274
F(1) =0.17, R 0

0= .681 O50% Reference

Note: n = 599 for this analysis.

#Hospital Food Experiend@uestionnairdHFEQ) summated score; min = 0, max = 110.

* Bolded terms are gatistically significant
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Table 5.5: Linear Regression Assessing Patient andospital Characteristics with the Hospital Food Experience Questionnaire Short
Version (HFEQ-sv) Score

HFEQ-sv
) t- F-value
scoreestimate| Std. error P 95% CI R?
a value P
40.27 3.44 11.70| <.0001| 33.510| 47.024| 0.11 F(42,
580) =
Intercept 1.73,
p:
.004
Length of Stay
F(1)=0.01, 0.001 0.01 0.10 | 0.924 | -0.014| 0.015
p=.924
Age* 40-59 years * 3.09 1.04 2.95 | 0.003 | 1.034 | 5.138
60+ years * 2.35 0.99 2.37 | 0.018 | 0.400 | 4.298
F(2) = 4.36,
p=.013 18-39 years Reference
Gender*
Male * -1.38 0.52 -2.65| 0.008 | -2.411| -0.358
F(1) =7.02,
Female Reference
p =.008
Diagnosis Cardiovascular 0.21 0.88 0.24 | 0.810 | -1.523| 1.949
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Gastrointestinal 1.88 1.12 1.67 | 0.095 | -0.330| 4.081
F(12) = 1.28, Genitourinary -0.34 1.36 -0.25 | 0.802 | -3.003| 2.322
p =.226 Respiratory -0.86 1.08 -0.80 | 0.423 | -2.979| 1.251
Neurological 2.16 1.49 1.45 | 0.148 | -0.768| 5.085
Mentalhealth -0.68 1.44 -0.48 | 0.634 | -3.509| 2.139
Infection 0.43 0.96 0.45 | 0.652 | -1.459| 2.328
Cancer -1.07 1.42 -0.75| 0.453 | -3.866| 1.728
Other 1.64 0.99 1.67 | 0.096 | -0.292| 3.579
Rehabilitation -1.69 1.38 -1.22 | 0.224 | -4.406| 1.033
Diabetic/hyper hypoglycemic 0.67 1.75 0.38 | 0.703 | -2.765| 4.095
Frailty -1.19 1.26 -0.94 | 0.349 | -3.667| 1.296
Musculoskeletal Reference
Completed high school -0.47 0.68 -0.68 | 0.494 | -1.810| 0.875
Education Graduated postecondary/graduate
degree -0.09 0.69 -0.14 | 0.892 | -1.460| 1.270
F(4) =0.64 Informal training/educatiorother 1.27 1.68 0.76 | 0.450 | -2.031| 4.573
p=.637 Trades 1.88 1.87 1.01 | 0.315| -1.795| 5.559
Less than high school Reference
Living arrangemen| Live with others -0.50 0.57 -0.88 | 0.377 | -1.625| 0.616
Live in a settingwhere meals are
F(3) = 0.50, orovided -0.88 1.24 -0.71| 0.481 | -3.313| 1.561
p =0.767 Other -1.66 1.86 -0.89 | 0.374 | -5.316| 1.999
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Live alone Reference
Indigenous -0.98 1.40 -0.70 | 0.485 | -3.740| 1.778
Ethnicity _
Asian 1.46 1.69 0.86 | 0.390 | -1.871| 4.783
Black 2.23 1.96 1.14 | 0.256 | -1.621| 6.083
F(4) = 0.85,
Other -2.24 2.41 -0.93 | 0.352 | -6.969| 2.485
p = 0.496
Caucasian Reference
Number of diet 1 -0.53 0.64 -0.83 | 0.408 | -1.776| 0.722
orders 2 0.28 0.76 0.36 | 0.716 | -1.210| 1.761
3 -0.39 1.37 -0.28 | 0.777 | -3.070| 2.295
F(4) = 0.46, o] 151 2.60 0.58 | 0.561 | -3.600| 6.627
p=.767 0 (i.e. rormal die) Reference
Hospitaltype Community 1.19 0.88 | 1.35| 0.176 | -0.534| 2.912
Mixed -1.19 1.42 -0.84 | 0.402 | -3.970| 1.595
F(2) =2.91,
p =.055 Teaching Reference
Cold plated/rethermed centrally
_ _ -3.13 1.56 -2.00 | 0.046 | -6.193| -0.063
Foodservicanodel | or on unit*
Hot plated centrally/tray delivery in
-1.84 1.59 -1.16 | 0.247 | -4.970| 1.281
F(4) = 2.14, thermal carts
p=.074 Room service model/centrally
. _ -0.02 3.28 0.00 | 0.996 | -6.462| 6.431
prepared/hot bedside delivery
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Hot plated centrally/tray delivery
with plate covers 4.28 3.20 1.34 | 0.182 | -2.004| 10.556
Bulk delivery/centrally
prepared/plated on unit from bulk
steamcart
Proportion of
foodservice budget >10% -1.27 0.89 -1.43 | 0.153 | -3.016| 0.475
spent on local food
F(1) = 2.04, 010 % Reference
p =.153
Average daily
food costper >$8.00 2.92 1.44 2.03 | 0.043 | 0.089 | 5.745
patient *
F(1) = 4.10, 0$8.00 Reference
p =.043
Active beds(i.e. | 101.249 4.24 2.94 | 1.44 | 0.151 | -1.548| 10.018
hospital size)
50 6.22 3.33 1.87 | 0.062 | -0.311| 12.751
F(2) =2.18,
p=.114 0100 Reference
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Proportion of food
preparedn-house

F(1) = 0.40, p =
528

>50%

-0.56

0.89

-0.63

0.528

-2.317

1.189

050 %

Reference

Note: n = 623 for this analysis.

#Hospital Food Experiend@uestionnaire Short VersidhlFEQ-sv) summated score; min = 0, ma%5.

* Bolded terms are gatistically significant.

110




Chapter 6
Studwh&ait Do Hospital Patients Eat and I

| mportant for Food Consumpti on’

6.1 Introduction

Meetingp a t i reintioreldeeds while in hospital is an important aspect of care as it supports
recovery' ® Despite the important role food plays in the hospital experience and recovény7 @ of
adult patients are malnourishetf:*2141517.284increasing the risk of further morbidity, mortality and
hospital associated cost§!? 1721262728335 \1gst hospital patients rely on food served in hospital as their
sole source of nutritioh® Therefore, adequate food provision while also accounting for altered
nutritional needs due to disease state, condition atnient>2>2"*%s one of the first steps that can be
taken to improve food intake and reduce malnutritRnevious studies have found ratkresults for
adequate food provision in hospitai®r example, an Australian study found energy and protein served
did not meep a t i reeds, while a Swiss study observed their menu excgedetl | reed$°$° 6
Differences inprovisioncould be due twariationsin menu planning and foodservice regulations.
However regardless of if menuglaquately mep a t i reutnitiorsaléneeds food intake was insufficient
to meetp a t i reeds is Woth studiéd®In the Swiss hospital where menu provision excegdadt i ent s 6
needs, 70% of patients did not meet their estimated requirements of 1,422 + 270 kcal and 68 + 16 grams
of protein, respectivelyf Adequate foogbrovision is needed tmeetp a t i reitritiorsléeedshowever
sufficient foodmust also be paired with strategies to support patient food intake (e.g. eating assistance,
appetizing mealsandpatient recovery.

To date, some studies have assessedpddied intake in hospitals with respect to overall energy
and macronutrient intaké?°3¢“*however, studies investigating types of foods patients consume most

often are lackingln one study, approximately haf patients preferred hot meals for breakfast, lunch and
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dinner? Stanga et al. found that many patients (i.e. at least 50% of patients) preferred bread, soup, salad,
vegetables, meat and teaffee at meald’ A Danish study found that patients with low appetite preferred
between meal snacks that were beverages and easy to eat, softdtémslerstanding which foodse
served tgpatientsandmost frequently consurdeés importantso that menu planning can besbd on
these preferencen examination ofrequently consumefbods can helpnodify hospital menus to
reflectp a t i prefieterscés, which may improve intake and reduce food waste.

Additionally, patient characteristics such as age, gender and symptomglfiess may

10.13.262931.3bravious studies have found that

contribute to worsening or development of malnutrifidf
older®* and male patients are at risk for low food intake or worsening nutritional’$tdtadternatively,
Curtis et al. foundHat females were at greater risk of poor food intdkength of stay has also been
demonstrated to be negatively associated with food intake as menus are typicalBekria lengti:*>3’
Diagnosis (with the exception of cancer) has not previouslyodstrated to significantly affect food
intake>* however symptoms such as nausea/vomiting, fatigue and generally feeling unwell have been
associated with lower food intakeé>®3Diagnoses and prexisting conditions may also warrant diet
prescriptions, which previous studies have found to affect food intake among patients receiving modified
texture dietg>%392

Hospital and foodservice characteristics could alter perceptions of food quality, acceptability and
subsequetrfood intake. A previous Canadian study by Keller et al. found that neither hospital type or size
contributed to barrier domain scores associated with hunger, eating difficulties, food quality of illness.
However, hospital siz&as associated with meal quality (as per Study 2). Studies investigating the effect
of hospital characteristics with food intake héweusedon foodservice models and delivery systems,
with recent emphasis on bedside ordering systems, point of sernygeesorcentred models which can

improve both food intake and satisfactf3¥>%® Strategies to improve food intake are needed due to the

detrimental dicts low food intake and malnutrition have for patient outcomes and hospital associated
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Cost85,7,ll,31,35,

¥:3Pue to the multidimensional and complex factors that influence food intake and
malnutrition**2¢*adopting systerfevel approaches with a food focus to improve intake is needed.

There are numeroudeod and foodservice relatedasons why patients mayperiencdow food
intake including: limited food selection, lack appropriate eating assistanpeyceptions opoormeal
quality and appearance, disliking foadd mealtime interruptions **2°>2"*4\hen considering food
saved, low food intake can result from perceptions of good quality and dissatisfaction with sensory
traits of meals servet° Despite the negative effect poor food quality and satisfaction have on food
intake, standards and criteria fmsessingieal qualityandfood intake are lacking, which suggests that
this area of the hospital experience is undervatiBdw available tools to assess the meal experience
comprehensively test the construct of meal quality and have demonstrated good reliability andalidity.
Therefore, the Hospital Food Experience Questionnaire (HFEQ) was developed, which demonstrated
good internal reliability and construct validity withealquality in previous analysg$study 1) In this
present study, the HFEQ will be evaluated further to determjmerdeptions of meal qualigredictfood
intake when adjusting for relevant patient and hospital characteristics. Three ways of measuring the
paient food experience will be used: the 22 item HFRE@ mMatd score the abbreviated titem version
HFEQ-sv summatd score and a single question on the overall meal quality.

This following study aims to assess food intake, determine patient andahobpitacteristics
associated with food intake and if measures of meal quality from the HFEQ also predict food intake when
adjusting for these covariates. This research had the following objectives: a) to determine meal intake
and foods and beveragesthat e consumed by patient s, including

and b) determine the patient and hospital characteristics associated with food intake and if patient

perceptions of meal quality are independent predictors of food intake.
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6.2 Materials and Methods

6.2.1 Site and Participants

A request for Ontario hospitals to participate in this study was sent through stakeholder, research
and healthcare networks. Initially nineteen hospitlg.{ocation, type) expressed interest and were
eligible to participate, however only sixteen hospitals completed data collection due to three sites
experiencing challenges with ethics, or changes in employees who were supposed to lead the project. A
minimumof 75 patients from each hospital was established as the quota for data collection, however
some sites experienced challenges with recruitment, therefore this quota was not always met. To support
data collection each site was provided a stipend of $3,@. Ratients were eligible to participate if
theywereO18 years ol d an dcammienan obtecdaysara werd ekctuded if thiep r
were not fluent in written and verbal English or French, if they had not receiving any meals during or if
they received parenteral or enteral nutrition during this admission or if patients had a diagnosis of
delirium or dementia. Eligible patients were identified by staff using alexét quota system for

recruitment to support diversity in patient recruitment aredl assessed (breakfast, lunch, dinner).

6.2.2 Study Protocol
Ethics review for this muksite study was completed by tbaiversity of GuelphREB#18-02-

001), University of WaterlodORE#2776, and participating hospital The Site Champion (typically

foodservices manager/director) of each hospital completed a Site S@ppgndix D) which collected

data at the hospital, foodservice department,amdtstaff level. Information from this Survey were

categorized based on text responsesrammeric values for analyses. Only items of this Survey relevant

to this analysis are further discussed. Hosital v e | i nformation el 00béds;ed i ncl
medium 102 49 beds; | arge 0250, ntixeddtearhjng).sntite fobdgeoviee ( ¢ 0 mmu n
level, information collected included: foodservice modellk delivery/centrally prepared/plated on unit

from bulk steam cartold plated/rethermecentrally or on unjthot plated centrally/tray delivery in
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thermal cartsroom service model/centrally prepared/hot bedside delivetyplated centrally/tray
delivery with plate cove)saverage daily food coper patien{($8.00, >$8.00), percentagé o
foodservice budget allocated to local food provisiorl (0, ¥40%) and percentage of food prepared in
house (50%, >50%).

The Project Coordinator trained a hospital employee at each site on how to approach patients and
protocol for data collection. Eligle patients were approached by the employee and written informed
consent was provided. Patients completed the Patient Demographic Questigpzeredix B) which
gathered data on age, gender, diagnosis, length ofigtayafy of admission when pairigation
occurred), diet prescription, education level, living situation and ethnicity using numeric values for age
and dropdown selection for remaining variables. Categories from these response were created for
analyses: age (189, 4659,06 0 ) , gake, rfeinale), diagmosis (cardiovascular, gastrointestinal,
genitourinary, respiratory, neurological, mental health, infection, cancer, rehabilitation, diabetiothypo
hyperglycemic, frailty, musculoskeletal or other), education level (less than highl,sabropleted high
school, graduated pesecondary school, informal education/trairiaiber, trades), living situation (lives
alone, lives with others, lives in a setting where meals are provided (e.getamgarg, or other),
ethnicity (Caucasian, Btk, Indigenous, Asian, other) and number of diet orders prescribed (none, one,
two, three, four or more).

The HFEQ(Appendix A)which has demonstrated good internal reliability, content and construct
validity with food quality and some predictive validivith food intake was usd&tudy 1) Prior to a
served meal, the employee delivered patients the HFEQ and instifueteith complete the meal rating
section of the Questionnaire based on the meal that was currently being served. The first part of the
Questionnaire assesspda t i gemetalseexXpectations of hospital food. Date and mheathe HFEQ was

completed was recorded. Employees left the room during the duration of the meal and returned to review

and ensure completion of the HFEQ. Meal intake agsessed by the employee using the valid and
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reliable My Meal Intake To81 (AppendixC), to determine proportioof the meal consumed (0%, 25%,

50%, 75%, 100%) and also idegtffotential reasons for low food intakiee(feeling unwell, low

appetite, etc.)}-ollowing this assessment of overall meal intake, the hospital employee remavedi e nt s 0
meal trays for a more comprehensive assessment of intake by assessing the proportion of specific food
items consumed. Food graufor this assessment included: gjitea/coffee, liquid supplement, other

beverage, hot cereal, cold cereal, egg dish, bacon/sausage, toast/bread, muffin, cheese, sliced loaf (e.qg.
banana bread), fruit, yogurt, salad, soup, crackers, sandwich, mehthsserole, meat (e.g. veal, pork,

lamb), chicken, fish, potatoes, cooked vegetables, raw vegetables, lasagna, other pasta dish with meat,
cookie, cake/pastry/pie, pudding/Jdél] and four additionaiotheid food groups if an item did not fit well

with apre-determined group. The proportion of each food or beverage consumegseaibecbn a 5

point scale of 0%, 25%, 50%, 75%, 100% or identified if the fieams not on the trag’°

6.2.3 Analyses

Overall meal intake and individual fddtems was analyzed using descriptive statistics,
specifically proportions. I f a patient was served
>50%.To determine food/beverage intake among patients with low overaliritadce(i.e. G50% of totl
meal) proportion of each food group consumed was analyzed specifically among these patients. For this
analysis low food intake for a beverage/food item was determined by intak@%s, or >50%.

Bivariate associations between hospital and patient cesistics and food intake were also
determined. Separate analyses were conducted considering the effects of hospital and patient
characteristics and food intake, as giseparation was detected when patient and hospital characteristics
were analyzed todfeer. For hospital characteristics, four binary logistic regressions were conducted. In
the first model only hospital characteristics were entered, which included hospital type and size,
foodservice model, average daily food qost patientand percentage of foadade inhouse and

percentage of foodservice budget allocated to local food provision. Models 2, 3 and 4 considered the
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effect of hospital characteristics in addition to overall meal quality rating, H&E€gore and HFEQ

score resectively. Analyses that considered patient characteristics were stratified by gender as

preliminary analyses revealed that gender accounted for much of the variance observed in food intake.
Four additional binary logistic regression analyses were cordjugtesre the first model considered the
stratified effect of patient characteristicage, admission diagnosis, highest levelttdinededucation,

living arrangementhumber ofdiet ordes, ethnicityand length of stay on food intake. The second, tthir

and fourth models considered meal quality measures of overall meal quality rating;SdE<EQre and

HFEQ score, respectively. Statistical significance was determinpéb@50. Additionally, AIC and
maxrescaledR*were compared across models to detee if the addition of any of the three meal

guality measures added value in understanding patient food intake beyond these contextual factors. Lower

AIC indicates better model fit of nemested model¥

6.3 Results

6.3.1 Descriptive Statistics

Descrptive statistics for hospital and patient characteristics are in Tédlesd4.2,
respectively. Most participating hospitals were large sites @%0 active beds 56.25%), and 50% were
teaching hospitals. Average daily food cpst patientvasO $ & at®0.00% of hospitals and 36.36% of
sites allocatedr10% of their foodservice budget on local food provision. Approximately half of
participating hospitals (53.33%) prepargsD% of served meals-imouseand 57.59% of patient received
meals prepared kthe cold plated/rethermed centrally or on umibdel

Mean patient age was 65.18 + 18.03, however age ranged frdi®0lBars. Just over half of
patients were female (51.08%). Musculoskeletal and cardiovascular diagnoses were the most frequent
admission diagnosi®0.04% and 15.57%, respectively). Just awarthirds of patients had completed

high school or possecondary education (36.08% and 33.77%, respectively). Prior to admission, most
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patients lived with others (59.27%) or alone (32.25%). Most patients identified as Caucasian (86.82%).

Diet prescriptims were not ordered for 37.52% of patients, while most 39.11% were prescribed one diet

order. Average length of stay was 30.35 (SD 57.34), with the median being 10 days. Average length of

stay was higher due to the large range observed in patients wicgoptet! (3300 days). The HFEQ was
completed at breakfast (25.02%), lunch (46.37%) and dinner (28.61%). Most patients rated overall meal
guality as Agood, 6 foll owed by Avery goodo, fAneut
21.74%, 7.09%, 3.50%espectively). Mean HFEQ score was 90.60 (SD 10v8#) a median score of

92 (scores ranged from 8110) and mean HFE®v score was 44.22 (SD 6.55) with a median score of 45

(scores ranged from Z35).

6.3.2 Proportion of Overall Meal Consumed and Food Groups Consumed

Approximately29% of patients consumed 50% of their meal or less; fewer than half (42%) of
patients consumed their full meal. Food groups that were most frequently consumed (i.e. >50%) by
patientsoverallincluded: sausage/bacon (90.00%), cake8®¥), meat pasta (80.65%), and lasagna
(79.55%). Foods that were the lefisjuentlyconsumed (i.e(50%) wherservedncluded cookies
(55.93%), fruit (40.12%), tea/coffee (39%) and cooked vegetables (38.31%). It is important to note
that the number dfmes these items were offered was not equal (e.g. bacon was a highly consumed food
however only served to 10 patients). Talfielksand6.2 providesthe proportion of the meal consumed by

patients and which foods were served and proportion consfamall patients respectively.

6.3.3 Food Item Intake by Patients with Low Overall Meal Intake

Low food intake as defined By 5 0dXerall meal consumption, which was experienced I8 29
of patients. Bverages were typically the best consumed itgm@ms>50% intake) with juice, tea/coffeg
milk and oral nutritional supplemergsach being consumed by 43.20%, 41.30% and 2&.88.43% of

patients, respectivelyPudding/JelO, soup, crackey salad and fruit were food items that were most
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frequently consumed (i.e58%intake) by 37.21%34.43%, 34.25%, 33.33%, and 32.47%, respectively.
Cooked vegetables, egg dishes, meat and fish products and breagpieatty poorly consumed (i.e.
O5 0 by patients identified as experiencing ltod intake. Descriptive results on consumption of all

food items by patients with low overall food intake are in T&bBe

6.3.4 Bivariate Associations Between Patient and Hospital Characteristics and Food Intake

Bivariate analyses of patierdand hospitalevel traits and food intake are in Tabld.@5ender
was significantly associated with food intdkeT(1) = 40.61, p < .001, where males were 2.25 times
more likely to consume 100% of their meal compared to female patients (CI [1.747, 2.888]). Patient age
(LRT(2) =0.82 p = 142), diagnosis (LRT(12) = 10.30, p = .589), level of education (LRT(4) =6.07, p =
.194), living arrangements (LRT(4) =4.93, p = .295), heritage (LRT(4) = 0.46, p 5 mirdber of diet
orders (LRT(4) = 2.05, p = 0.726) and lengttstay (LRT(1) = 2.16, p = .142) were ragnificantly
associated with food intake.

Type of foodservice model was significantly associated with food intake (LRT(4) = 14.69, p =
.005). Patients served meals from eitheold plated/rethermed centrally on unit or hot plated
centrally/tray delivery in thermal camodel had lower odds of consuming 100% of their meal by 51%
and 49%, respectivelsompared to thbulk delivery/centrally prepared/plated on unit from bulk steam
cartmodel(Cls [0.344, 0.713], and [0.328, 0.794], respectively). Hospital size was also significantly
associated with food intake, where patients admitted to medium sized hospitals {R491Hds) were
1.44 times more likely to consume 100% of their meal coatptr patients admitted to large hospitals
(i.e. @50 beds) (CI [1.09, 1.89]). Hospital type, average daily foodpmgpatientpercent of
foodservice budget spent on local food and propodfdnod prepared-housewere not significantly

associatedavith food intake s > .050).
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6.3.5 Binary Logistic Regression Testing Association of Patient and Hospital
Characteristics and Measures of Meal Quality with Food Intake

Results of the four binary logistiegression models considering the effect of patient
chaacteristics anthreemeasuresf meal quality stratified by gender are in Tal8dés(females) and.6
(males). The first model considering only the effect of patient traits on food intake wagynificantfor
both female and male patients (LRT(292289, p = .782; LRT0) = 29.04, p = .515espectively).
When the overall meal quality rating was also considered (Model 2), the overall model was marginally
nonsignificant for female patients (LRT(33) = 45.09, p = .0&B)Jsignificant for male patien
(LRT(34) = 76.78, p <.001). However, the global effect of overall meal quality rating was significantly
associated with food intake among female patiama ( d4) ©24.44, p <.001), where patients who
rated overall meal mualfinegutarsalidv eory fpopmod ® mMagtoloer
significantly lower odds of consuming 100% of their meal by 84%, 74%, 70% and 48%, respectively (Cls
[0.033, 0.737], [0.096, 0.706], [0.159, 0.551], and [0.385, 0.983], respectively). Similarly, the globa
effect of overall meal quality was significantly associated with food intake among male patiatts (
ca() =32.20, p < .001), where patients rating over
fgoodo rather than thilewerogds of consdniing h00% of theirgneal Hy 88&6a n
86%, 73% and 48%, respectively (Cls [0.003, 0.187], [0.058, 0.356], [0.145, 0.494], and [0.312, 0.872],
respectively). No other patient characteristics in Modekgesignificantly associated with food intake
for either male or female patients.

Model 3 considered the addition of the HFE®Qscore with patient characteristics, which resulted
in significant models for both female and male patients (LRT(30) = 47.2923:-LRT(31) =50.87, p =
.014, respectively). No patient characteristics were significantly associated with food intake for either
female or male patients. HFE€Y score was significantly associated with food intda (| d1) s 2 (

21.50, p<.001Wa | d1) =22.56, p <.001), with female and male patients being 1.10 and 1.08 times
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more likely to consume 100% of their meal per point increase in F&WEQIs [1.054, 1.138], and
[1.048, 1.121], respectively). For only male patients, the effect of lengtiayfvas marginally nen
significant Wa | d1) 3258, p = .058).

In the final gendestratified model where HFEQ score was considered in addition to patient
characteristics, only the model for female patients was statistically significant while thenog®ewas
marginally nonrsignificant. (LRT(30) = 46.90, p = .026; LRT(31) = 41,.p6= .094respectively). Similar
to Models 2 and 3, only the meal quality measure, in this case HFEQ score, was significantly associated
with food intake for female and magbatients Wa | d1) s 2D.(3, p<.000Wa | d1) s12.40,p <
.001 respectively)-or a onepoint increase in HFEQ score, female and male patients were 1.06 and 1.03
times more likely to consume 100% of their meal (Cls [1.032, 1.085] and [1.014, Tefectively)ln
Models t4 for male patients, the global effect of education level wassigmificant (p > .050), however
the comparison between patients who completed high school and patients who did not complete high
school were statistically signif@nt (i.e. odds ratios do not span 1), with patients who completed high
school being less likely to consume 100% of their meal. Caution should be taken when interpreting this
finding as the global effect of education level was not signifigant.050).

When considering binary logistic regressions conducted with female patients, Model 4 (HFEQ
score) explained the greatest variance in food intake (14.1%), followed by Model 3 (13.7%), Model 2
(12.4%) and Model 1 (6.3%). AIC was lowest for Model 4, and as®d across Models 3, 2 and 1,
respectively574.88,598.57, 635.34, and 661.43, respectiye\s Model 4 had the lowest AIC, this
model demonstrates the best fit for assessing food intake, and also explained the most variance in food
intake. On the othdrand, when binary logistic regressions for male patiepte considered, Model 2
which included overall meal quality rating explained the most variance in food intake (8.6%), followed by

Model 3 (HFEQsv score, 5.3%), Model 4 (HFEQ score, 3.5%) and Madphtientcharacteristics only,
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1.2%). AIC for Models 4 were 960.16, 919.30, 894.90, and 872.99, respectively. Based on lowest AIC,
Model 4 demonstrates the best fit for assessing food intake.

Table6.7includesthe results of théour binary logisticregression models testing the effect of
hospital characteristics and the three independent measures of meal quality on food intake. Model 1
considering hospital characteristics and food intake wassigonficant (LRT(11) =6.23, p = .857). In the
second mdel, the overall meal quality rating was added, theanodel wassignificantlyassociated with
food intake (LRT(15) = 45.13, p < .00Dnlythe effect of overall meal quality ratimgassignificant
(Walde @)= 33.22,p<.00lwher e patients who rated meal qualit
or fAgoodo r at h e mignifidardiynlowdrnodds of cogsoming 100% af their meal by 92%,
76%, 64% and 44%, respectively (Cls [0.017, 0.337], [0.102, 0.574], [0.233],0a6670.456, 0.955],
respectively). No other hospital characteristics were associated with food intake in Model 2. Model 3
tested the effect of hospital characteristics and HBE&Z®&core with food intake, which was statistically
significant (LRT(12) = 269, p = .009). No hospital characteristics were significantly associated with
food intake, however HFEQv score was associated with intakéa( | d1) & I9.85, p <.001). For
every onepoint increase in HFEQv score, patients were 1.06 times more likelgonsume 100% of
their meal (Cl [1.034, 1.091]). The final model tested the association of hospital characteristics and HFEQ
score with food intake which wamt statistically significant (LRT(12) = 16.69, p = .162) with HFEQ
score being the only predar significantly associated with food intak&/é | d1) = 10.87, p =.001).

For every ongoint increase in HFEQ score, patients were 1.03 tim@e likelyto consume 100% of
their meal (CI [1.011, 1.044]).

For hospital characteristics, the greatesiavee in food intake was explained by Model 2, which
considered overall meal quality rating followed by Model 3, 4 and 1 which considered-siF&®re,

HFEQ score and hospital characteristics only (respective explained variances: 8.6%, 5.3%, 3.5%, and

1.2%. When evaluating AIC, Model 4 which included hospital characteristics and HFEQ score resulted in
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the lowest AIC, followed by Model 3, 2 and 1 (respective AIC values: 872.99, 894.90, 919.30, and
960.16). Suggesting that Mode(MFEQ scorepest fit thedata, however Model @verall meal quality

rating) explained the greatest variance in food intake.

6.4 Discussion

In our study, 29% of patients ate 50% of their meal or less, which is similar to Canadian study
which found that on¢hird of patients consumesD% or less of their me&t* Low food intakecan lead
to the development or worsening of malnutrittdFromthe hospitals perspective, low food intake and
malnutrition can be costly due to increased lengttay, and resource utilizatigh®? 1°:2126.27:29.383,35
Identifying foods that are well received and consumed by patients in hospital is one strategy to support
patient food intake, as it could be assumed that patients are more likely to consume foods they enjoy and
perceive to b of good qualityln this study, 6od and beverages most frequently served included juice
(45%), tea/coffee (78%), milk (56%), and fruit (49%). Interestingly, tea/coffee and fruit, although
frequently served werenly consumedi.e. >50% of portion serveddy just over half of patienttems
that are frequently served however not as frequesigumed such as tea/coffee and fruit suggest that
theseitemsareoftenwasted potentially due  a t i prefieterscés not being met, or dissatisfaction with
sen®ry aspects. Foods that were consurfied>50% of portion servedyereofferedless frequently
(e.g.bacon/sausage, cake, pasta with meat, and lasagna, consumed by 80% or more pf flagients
novelty of these items, that is, being offered less oftay, Inave influenced consumption and caution
should be used in interpreting these results. Pat
had greater consumption of fluids and soft foads tea/coffee, juice, milk, soup and pudding/ie)|
which is similar to previous findings which observed that patients with low appetite had an increased
preference for fluid and soft food$? Future studies investigating why certain foods are consumad

betterextentthan others areeeded®
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Bivariate analyses demonstrated that hospital size and foodservice models in addition to gender
were significantly associated with foattake, however hospital level characteristics were not
significantly associated with food intakermultivariableanalyses. In preliminary analyses, gender
accounted for most of the variance in food intake, whicloissurprising as males halkigher nutritional
needs and generally eat more than feméldherefore multivariableanalyses with patient
characteristics were stratified by gendBsio other patient characteristics were associated with food intake
in multivariableanalyses, which is surprising as previous studies have found that lower food intake is
associated with older agé**°length of stay;***"certain diagnoses such as cantérand diet
prescriptions, especially amongepcriptions that can result in less favourable sensory traits (i.e. modified
texture diets}>®3%2Larger organizational factors at the hospital level were also not significantly
associated with food intake imultivariableanalyses. This result is also somewhat surprising as hospital
characteristics such as foodservice models, and budiyetrine subsequent food served and foodservice
procedures and proces<e§Vhile previous studies have found that foodserviceetminfluence food
intake, potentially due to changes in sensory traits during procéssiig,the ability to accommodate
p at i pefeterscés®®® this was not a finding of this present study. Our insignificant findings may be
due tomultivariableanalyses considering other factors that could influence food intake, which were not
considered in some of these previous stutfi&r due to study desigsf other studiesssessing a
foodservice interventioff. Despitethese insignificant findings, previous work with this data
demonstrated that hospital characteristics such as foodservice models and hospital size were associated
with perceptions of meal quality (Study 2), which themselves have been associated withdkedhi
this analysis. Therefore, processes that influence perceptions of meal quality deserve attention as they
may indirectly influence food intake. Future interventions aiming to impnoe& quality, whether
through improving food itself, cat theorganizational level may be more impactful to support food

intake.
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As meal quality, satisfaction and sensory traits have been found to be associated with food
intake;" ®¥1° determining the best method of quantifying meal quality to predict food intake is important
to clinical practice. When any of the three meal quality measures were used (i.e. overall meal quality
rating, HFEQsv and HFEcore$, most were significantly associated (exceptions noted for female
Model 2 male Model 4and hospital traits Modd) with food intake and an increase in explained
variance in food intake was observed. This suggests that assessment of perceptions of meal quality are
relevant to understanding factors that influence food intake and should be measured-gniag basis
to support fodservice improvementendultimately food intake of patients. Based on the AIC values, the
full HFEQ score provided the best fit for models. Although Model 4 contributed to the lowest AIC across
analyses considering patient and hospital characterisgégplained the least variandee( maxrescaled
R?) in models testing male stratified patient characteristics and hospital characteristics. It may therefore
be worthwhile to considerrmodel that explained greater variance in food intake that also loacka
AIC. In this case, this compromise would likely be attained using the HfvE€Qore to measure patient
perceptions of meal quality. Further, when the HFE(core was entered into stratified patient and
hospital characteristic analyses, this wasdhly meal quality measure that was significantly associated
with food intake across all models, suggesting this meal quality measure may be more appropriate when
considering patient and hospital characteristics. This is a critical finding as previdies $iave relied on
an overall food quality/satisfaction rating to make inferences on the meal expéti€riéelowever, such
guesions, as also noted in this survey, are prone to ceiling effects and do not provide detail on how to
make improvements. The full HFEQ, although comprehensive, includes 22 questions which may not be
as feasible to administer in practice, and may alsotresphtients experiencing question fatigue. Going
forward, the HFE@sv could be implemented in hospitals to aspeast i expedtatidhs and experiences
with meals and results can be used to predict subsequent intake while also considering contexsual fac

of the hospital experience that can be improved. Using a tool that has demonstrated good internal
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reliability, and face, construct and predictive validity can help to understand and create quality
improvement measures to both improve both quality edlmserved and food intake to support patient

recovery and reduce hospital associated cdsts.’-#1:26:27.283.35

6.4.1 Strengths and Limitations

Our present study has masiyengths. This is both the first and largest project to date to
comprehensively assess expectations and experiences with meals served in addition to overall and
specific food intake among Ontario hospital patients. Participating hospitals were divdrsespect to
both hospital (i.e. size, region, etc.) and foodservice (i.e. foodservice model, proportion of food prepared
in-house vs. outsourced, etc.) characteristics. Further, a quota system was used to recruit diverse patients
(e.g.age diagnoses,te.) and demographic data from participants demonstrated diversity in recruitment
for most characteristics. All hospital employees at each site were meticulously trained by the Project
Coordinator to reduce biases in data collection for both HFEQ admtiostand assistance and
assessment of food intake. Hospital employees were available to assist patients with completing the
Questionnaire, which removed barriers for patients to answelfia items. With respect to food intake
assessment, overall mealdke anccomprehensive food and beverage categorization with the option of
fot herd foods/ beverages were incl cohsudedt o best cap

Despite this novel study presenting many strengths, limitations of this work nubieals
acknowledged. Only 11 of the 16 sites provided data on foodservice budget allocated to local food
provision, which de®ased the sample size in the regression models assessing patient and hospital
characteristics. Patients could choose not to anssv&iic items on the Demographic Questionnaire and
HFEQ which reduced the total number of participants with complete data collection. The HFEQ and food
intake assessment was only completed based on one meal, therefore we are unable to comment on how
the me&experience and intake changed throughmat t i aamissisnd Although efforts were made to

randomly approach patients for participation, predominantly Caucasian patients participated in the study,
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and subsequent results of ethnicity may not be as mypedve of diverse patient groups. Patients with a
diagnosis of dementia or delirium in addition to pediatric patients were excluded, therefore these results
cannot be generalized to these populatiDespite measures in place to reduce inconsistenciesd
intakeestimation by hospital employees, there is always a risk ofriater error when estimation is
performed by more than one person. The food and beverage intake assessment, visual estimation is not as
rigorous as other methods for assessigifand beverage intake such as using weighed food diaries
however has previously demonstrated to be sufficient for assessing food irbaeotomizing intake

for analyses was a strategy to also mitigate this potential &widitionally, energy, macronutrient or
micronutrient intakes cannot be determined as food categories were used éntgatalthough data

was collected on the proportion of specific items served and consumed, we cannot specifically comment
on why certain items were better received than others (e.qg. if certain dishes do not rethgooowell

taste, etq.

6.5 Conclusion

Pereptions of meal quality influenqe a t i expefiescés and satisfaction with hospital meals,
which subsequently affects food intek®® *> Approximately 29% of patients in this study consumed
O50% or | ess of their meal, w h i @ Bffeatsassociatadovithe a s e t h
poor food intake and malnutrition such as further morbidity and mortaliit’-21:26:27.283.35 Commonly
consumed foods/beverages includea/toffee, juice, milk, soup, crackers and salads, however patients
with low food intake were more likely to consume fluid items (i.e. juice, milk, tea/coffee, soup and
pudding/JeHO). Understanding which foods are served and well consumed by patiehelganpport
menu planning processes to incorporate foods patients enjoy and will eat, while also reducing costs
associated with food waste. Despite insignificant effects of patient and hospital characteristics on food
intake inmultivariableanalyses, @vious findings from this work have demonstrated that meal quality,

which has significant effects on food intake is influenced by hospital characteristics. Therefore, an
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indirect effect between hospital characteristics, meal quality and food intake bbarddsidered. Patient
perceptions on meal quality, regardless of how measured, was significantly associated with food intake
when considering patient and hospital characteristics. Although the model considering the full HFEQ
score consistentligadthe lowest AIC, it did not always explain the most variance in food intake. The
HFEQ-sv provides a balance of explained variance in intake as well as a lower AIC and may be the best
measure of patient meal quality perceptiomse going forward, especially assithalf the length of the

full HFEQ. Monitoring perceptions of meal quality and food intake with the valid and reliable HFEQ with
timely assessments can help to underspaadt i reeal expdiiences and lead to implementation of

guality improvement meases based on HFEQ findings to support quality food provision and food intake

and reduce hospital associated costs.
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Table6.: Pati entsdé Overall Me a | I nt ake

Proportion Consumed? n (%)
0% 33 (3.10%)
25% 112 (10.54%)
50% 164 (15.43%)
75% 303(28.50%)
100% 451 (42.43%)
Note:n = 1,063

#Intake determined by trained staff visually estimating the proportion of the meal consumed
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Table 6.2 Frequency of Foods Offered and Consumed ball Patients

Proportion consumed if item was on
the tray
N h h .
Ottrggt © Ot?a;e 50 % >50%
) _ 54.55% 45.45% 35.13% 64.87%
Juice (n =1,021) 557 464 163 301
_ 22.38% 77.62% 39.90% 60.10%
Teal/coffee (n = 1,059) 237 822 328 494
) _ 44.30% 55.70% 32.99% 67.10%
Milk (n = 1,061) 470 591 195 494
Liquid supplement (n = 88.47% 11.53% 50.43% 49.57%
997) 882 115 58 57
B 90.40% 9.60% 30.53% 69.47%
Hot cereal (n = 990) 895 95 29 66
86.71% 13.29% 28.57% 71.43%
Cold cereal (n = 1,001) 368 133 38 95
_ 86.34% 13.66% 31.11% 68.89%
Egg (n = 988) 853 135 42 93
B 98.98% 1.02% 10.00% 90.00%
Bacon/sausage (h = 985) 975 10 1 9
78.26% 21.74% 32.26% 67.74%
Bread (n = 998) 781 217 70 147
, _ 95.35% 4.65% 28.26% 71.74%
Muffin (n = 989) 943 46 13 33
B 93.10% 6.90% 32.35% 67.65%
Cheese (n = 986) 018 68 29 46
97.66% 2.34% 39.13% 60.87%
Loaf (n = 985) 962 23 9 14
. 50.79% 49.21% 40.12% 59.88%
Fruit (n = 1,008) 512 496 199 297
91.21% 8.79% 28.74% 71.26%
Yogurt (n =990) 903 87 o5 62
85.15% 14.85% 29.93% 70.07%
Salad (n = 990) 843 147 44 103
65.71% 34.29% 33.33 66.67%
Soup (n =1015) 667 348 116 232
76.70% 23.30% 36.91% 63.09%
Crackers (n =1,000) 267 233 36 147
Sandwich (n = 992) 80.44% 19.56% 30.93% 69.07%
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798 194 60 134
0, 0, 0, 0,
Casserole (n = 995) 9:;:2[; % 622 % 29'2%1 % 70;1%9 %
0, 0, 0, 0,
Meat (n = 988) 8%;1 Yo 10133 Yo 25.2273 Yo 74;)7 Y%
0, 0, 0, 0,
Chicken (n = 989) 9’3;25/0 6.2;3/0 28.2%9/0 71;1%1/0
0 0 [0) 0
Fish (n = 993) 93;;12/0 6.:2/0 26.1175/0 73;1885/0
0 (o) (o) [0)
Potatoes (n = 998) 77732 & 222'23 & 33'7653 & 661'2; &
Cooked vegtables 64.99% 35.01% 38.31% 61.69%
(n=1,014) 659 355 136 219
Raw vegetables (n = 986) 9%22% 3';'2% 35'1229% 64'2721%
Lasagna (n = 988) 95;22% 4.22% 20.;15% 79.35;5%
0, 0, 0, 0,
Pasta with meat (n = 985) 96922 o 3;? & 19';’5 Yo 80'2655 &
0, 0, 0, 0,
Cookie (n = 995) 9499()); Y% 523 Y% 55:.)’933 Y% 44.2%7 Y%
0, 0, 0, 0,
Cake (n = 993) 9592; Y% 41? Y% 19.;.5 Y% 80.3%5 Y%
Pudding/Jell- (n=989) 8‘1’211% 1?22% 314%8% 681'35%

Note: Intake determined by trained staff visually estimating the proportion of the meal conSamed
items werdess frequently served, however demonstrated high or low rates of consumption; these results

should be interpreted with caution.
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Table 6.3 What Foods are Consumed by Patiestwith Low Overall Meal Intake ( O5 0 %)

Proportion consumed if item was on the tray
050 % >50%
i - 56.80% 43.20%
Juice (n = 125) - -
- 58.70% 41.30%
Tea/coffee (n = 230) 135 o
i - 57.32% 42.68%
Milk (n = 157) o0 2
iqui _ 69.57% 30.43%
Liquid supplement (n = 46) 30 "
9 0
Hot cereal (n = 27) 81-2‘;8 % 18.552 %
9 0
Cold cereal (n = 35) 77-2174/0 22.:6 )%
89.19% 10.81%
Egg (n =37) 23 ,
9 0
Bacon/sausage (n = 1) 100i00A) 00/0
- 81.82% 18.18%
Bread (n = 55) e -
9 0
Muffin (n = 11) 63.64% 36.36%
! 4
- 100% 0%
Cheese (n =9) o .
100% 0%
Loaf (n=5
oaf (n = 5) c .
i 67.53% 32.47%
Fruit (n = 154) o4 o
9 0
Yogurt (n = 24) 62-1550 % 37.950 %
66.67% 33.33%
Salad (n = 39) " e
65.57% 34.43%
Soup (n =122) 20 o
65.75% 34.25%
Crackers (n = 73) 8 e
i - 77.05% 22.95%
Sandwich (n = 61) e o
Casserole (n = 23) 78.26% 51 74%
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18 5
Meat (n = 27) 81-2428% 18.:2%
Chicken (n = 22) 81'1?32% 18-28%
Fish (n = 21) 76-1169% 23.;31%
9 0
Potatoes (n = 64) 79'5(19 % 20-13;1 %o
Cooked veg (n = 109) 931(5)523% 6-472%
Raw vegetables (n = 7) 71'543% 28-257%
Lasagna (n = 10) 93% 1(;%
Pasta with meat (n = 8) 756% 22%
Cookie (n = 19) 73'1(18% 26-;32%
Cake (n=8) 37-5’0% 62-:0%
Pudding/Jell-O (n= 43) 62-2779% 37-1%1%

Note:n = 309 patients who had overall meahirk e  OlBtékésletermined by trained staff visually
estimating the proportion of the meal consumed. Some items were less frequently served, however

demonstrated high or low rates of consumption; these results should be interpreted with caution.
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Table 6.4: Bivariate Associations of Patient and Hospital Characteristics with Food Intake

Point 95% Confidence
Variable
Estimate Interval
Length of stay
1.00 0.996 1.001

n=1,061
LRT(1) = 2.16, p = .142
Age 40-59 vs. 1839years 1.04 0.664 1.626

O 6 \&. 1839years 0.91 0.616 1.348
n= 1,060 .

4059vs.O6 0 vyears 1.14 0.843 1.543
LRT (2) =0.82, p =.663
Gender*

Male vs. Femalé& 2.25 1.747 2.888
n=1,036
LRT(1) = 40.61, p <.001

Cardiovasculaf 0.95 0.459 1.979

Gastrointestindgt 1.21 0.572 2.537
Diagnosis i i

Genitourinary? 0.66 0.286 1.527

Respiratory? 0.61 0.237 1.572
n=1033 -

Neurological 0.71 0.305 1.640
LRT(12) = 10.30, p = .589

Mental health® 1.12 0.424 2.947

Infection? 1.05 0.479 2.308
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Cancer 0.92 0.422 2.019
Other? 0.72 0.303 1.731
Rehalilitation # 1.06 0.485 2.316
Diabetic/hype or hyperglycemié 1.27 0.432 3.713
Frailty # 0.76 0.311 1.859
Education Completed high scho8l 0.76 0.551 1.045
Graduated postecondary/gratatedegree’ 0.90 0.649 1.236
n=1,038 Informal training/educatioother” 1.19 0.497 2.834
LRT(4) = 6.07, p=.194 Trades’ 1.86 0.701 4.962
Living arrangement Live with others® 1.12 0.855 1.462
n=1,049 Live in a setting whereneals are provided 0.81 0.453 1.437
LRT(3) =2.08 p = 0.559 Other® 0.32 0404 1.801
Ethnicity Indigenous’ 1.18 0.667 2.093
Asian® 1.11 0.568 2.170
n= 1,046 Black® 1.06 0.509 2.210
LRT(4) = 0.46, p = .978 Other? 1.11 0.434 2.838
Number ofdiet orders 1° 0.92 0.695 1.212
2° 0.92 0.648 1.318
n= 1,055 3° 0.62 0.302 1.267
LRT(4) = 2.05, p=0.726 e 1.09 0.477 2.494
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Hospitaltype Community 1.30 0.954 1.757
n=1,063 Mixed ' 1.00 0.707 1.400
LRT(2) = 4.41, p=.110
Cold plated/rethermed centrally ¢ 0.49 0.344 0.713
Foodservice model* :
Hot plated centrally/tray delivery thermal carts & 0.51 0.328 0.794
n=1063 Room service/centrally preparéd 0.68 0.327 1.392
Hot plated centrally and delivered on trays with pl;
LRT(4) = 14.69, p = .005 0.59 0.329 1.067
covers
Proportionof foodservice budgetpent on
local food
>10%vsO 1 0 % 1.13 0.833 1.521
n=698
LRT(1) =0.59, p = .442
Average daily food cogier patient
h= 1063 >$8.00 vs 0$8.00 0.82 0.642 1.046
LRT(1) = 2.56, p =.109
Active beds(i.e. hospital size) 101249 vs 0100 1.13 0.741 1.727
n=1,063 @50 vs 0100 0.79 0.534 1.164

LRT(2) = 6.91, p = .032
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Proportionof food preparedh-house

n= 989
LRT(1) =1.25, p = .263

>50%vsO5 0 %

0.87

0.671

1.115

@vs. musculoskeletal diagnosis
vs. less than high school
°vs. living alone

vs. Caucasian

°vs. No diet prescription (i.e. regular diet)

vs. Teaching hospital

9vs. Bulk delivery/centrally prepared/plated on unit from bulk steam cart

Bolded values indicate statistical significance
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Table 6.5 Binary Logistic Regression Models Testing Patient Characteristics and Three Measures of Me@uality Stratified by Gender

(Female)
Model 12 Model 2° Model 3° Model 4°
Variable P?int 95% CI P?int 95% ClI P?int 95% ClI P?int 95% ClI
Estimate Estimate Estimate Estimate

Length of stay 1.00 |0.991| 1.002 1.00 |0.992| 1.003 1.00 |0.991| 1.003 1.00 |0.991| 1.002

Age 40-59 vs. 1839 1.36 0.594| 3.094 1.02 0.435| 2.381 0.99 0.414| 2.373 1.09 0.452| 2.622
60+ vs. 1839 0.87 | 0.397| 1.896 0.68 | 0.299| 1.522 0.68 | 0.297| 1.565 0.75 |0.324| 1.716
Cardiovasculaf 1.66 | 0.839| 3.266 1.64 |0.808| 3.322 1.59 |0.763| 3.325 152 |0.711| 3.235
Gastrointestindl 0.64 |0.271] 1.518 0.61 | 0.253| 1.489 0.76 | 0.308| 1.890 0.75 | 0.303| 1.840
Genitourinary® 0.72 | 0.230| 2.227 0.75 | 0.234| 2.413 0.69 | 0.211| 2.254 0.79 | 0.234| 2.668
Respiratory 1.08 | 0.472| 2.451 1.04 | 0.446| 2.421 1.15 | 0.485| 2.709 0.89 |0.346| 2.281
Neurological® 1.00 |0.321| 3.131 1.13 | 0.339| 3.754| 0.85 |0.236| 3.043 0.83 | 0.231| 2.946
Mental health® 1.13 | 0.377| 3.416 1.02 | 0.325| 3.188 1.39 | 0.442| 4.350 1.36 | 0.435| 4.273

Diagnosis | Infection® 1.44 | 0.692| 3.005 1.50 |0.702| 3.212 1.75 | 0.794| 3.874 1.88 | 0.839| 4.190
Cancer® 1.31 0.491| 3.490 1.48 0.506| 4.342 1.25 0.411) 3.772 0.91 0.284| 2.900
Other® 1.54 0.738| 3.222 1.48 0.690| 3.189 1.55 0.717| 3.364 1.50 0.685| 3.267
Rehalilitation ® 2.24 0.823| 6.076 2.48 0.871| 7.034 3.15 1.074| 9.213 4.07 1.318| 12.547
Diabetic/hype
or hyperglycemic| 2.01 0.480| 8.431 2.04 0.474| 8.798 3.83 0.738| 19.878| 3.90 0.749| 20.293
e
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Frailty © 0.79 |0.285| 2.209 0.92 | 0.318| 2.652 0.97 | 0.333| 2.850 0.89 |0.306| 2.611

Completed high

school 0.82 0.478| 1.393 0.84 0.481| 1.461 0.74 0.417| 1.302 0.81 0.451| 1.441

Graduated post

secondary/grad 0.88 0.515| 1.493 0.92 0.529| 1.591 0.92 0.527| 1.621 0.99 0.553| 1.761
Education | degreé

Informal

education/training 0.53 | 0.095| 2.957 0.56 | 0.096| 3.322 0.27 | 0.029| 2.539 0.25 | 0.027| 2.377

f

Trades n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

Live with others’ 0.86 |0.559| 1.334 0.90 | 0.572| 1.415 0.94 |0.587| 1.501 0.95 |0.585| 1.530
Living Live in a setting

wheremeals are 0.74 |0.305| 1.814 0.71 | 0.286| 1.780 0.83 | 0.318] 2.173 1.03 | 0.383| 2.784
arrangemen orovided?

Other? 0.55 | 0.093| 3.302 0.81 | 0.127| 5.160 0.79 | 0.127| 4.908 0.72 |0.117| 4.361

Indigenous’ 2.06 0.539| 7.840 2.04 0.514| 8.111 2.16 0.547| 8.534 2.72 0.669| 11.041

o Asian" 0.67 0.163| 2.784 0.56 0.133| 2.326 0.76 0.176| 3.267 0.84 0.194| 3.635

Ethnicity Black" 0.57 0.165| 1.956 0.75 0.205| 2.717 0.94 0.250| 3.512 1.02 0.257| 4.004

Other" 4.61 0.609| 34.883| 5.83 0.658| 51.621| 6.00 0.752| 47.834| 10.24 | 1.203| 87.239

1 0.88 0.562| 1.379 0.96 0.603| 1.541 0.93 0.574| 1.498 0.92 0.568| 1.503
N-umber of 2! 0.64 0.348| 1.181 0.72 0.382| 1.355 0.71 0.374| 1.362 0.63 0.327| 1.223
diet orders 3 0.51 0.151| 1.756 0.65 0.179| 2.373 0.64 0.174| 2.354 0.60 0.162| 2.231
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4+ 1.20 0.252| 5.751 1.46 0.281| 7.561 1.76 0.317| 9.742 0.85 0.126| 5.666
fivery po - - - 0.16 | 0.033| 0.737 - - - - - -
Meal :
_ ifiPobr o - - - 0.26 0.096| 0.706 - - - - - -
Quality
o AiNeuftral - - - 0.30 | 0.159| 0.551 - - - - - -
Rating’
fGoddo - - - 0.62 0.385| 0.983 - - - - - -
HFEQ-sv scoré - - - - - - 1.10 | 1.054| 1.138 - - -
HFEQ scoré" - - - - - - - - - 1.06 1.032| 1.085
Max- Rescaled R 0.063 0.124 0.137 0.141
AIC 661.43 635.34 598.57 574.88

an =493°n = 480°n =439 n = 456

°vs. musculoskeletal diagnosis

fvs. less than high school

9vs. living alone

"vs. Caucasian

'vs. No diet prescription (i.e. regular diet)

I Overall Meal Quality rating from the Hospital FoBaperience Questionnaire;oi nt Li kert scalr@é @hrhanediVegr yi
goodo (1)

kv s . ivery goodéointlSkertscakrt i ng on t he 5

'Hospital Food Experience Questionnaire short version (HE§@ummated score; min = 0, max = 55
™Hospital Food Experience Questionnaire (HFEQ) summated score; min = 0, max = 110

Bolded values indicate statistical significance
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Table 6.6: Binary Logistic Regression Models Testing Patient Characteristics and Three Measures of Meal Qual®jratified by Gender

(Male)
Model 17 Model 2° Model 3° Model 4°
Variable P?int 95% CI P?int 95% ClI P9int 95% Cl P?int 95% ClI
Estimate Estimate Estimate Estimate

Length of stay 1.00 | 0.993| 1.000 1.00 | 0.992| 1.000 1.00 | 0.993| 1.000 1.00 |0.992| 1.000

Age 40-59 vs. 1839 0.90 0.447| 1.831 0.78 0.369| 1.662 0.64 0.305| 1.361 0.70 0.331| 1.477
60+ vs. 1839 1.11 0.566| 2.160 0.87 0.426| 1.793 0.70 0.341| 1.442 0.76 0.373| 1.568
Cardiovasculaf 0.85 |0.442| 1.646 0.66 |0.324| 1.336| 0.77 |0.382] 1.533 0.91 |0.455| 1.806
Gastrointestinal 0.64 0.241| 1.714 0.44 0.153| 1.260 0.46 0.159| 1.331 0.54 0.189| 1.551
Genitourinary® 0.68 | 0.214| 2.157 0.63 |0.184| 2.164| 0.78 |0.216| 2.819 0.89 | 0.245| 3.220
Respiratory 0.44 0.166| 1.181 0.46 0.160| 1.318 0.50 0.170| 1.438 0.48 0.161| 1.454
Neurological® 2.04 | 0.549| 7.570 2.48 | 0.569| 10.804| 1.74 | 0.437| 6.902 2.50 |0.564| 11.034

Diagnosis Mental health® 0.99 |0.450| 2.191 0.87 | 0.370| 2.025 1.00 | 0.433| 2.315 1.00 |0.436| 2.288
Infection® 0.58 | 0.269| 1.247 0.53 |0.231| 1.197| 0.58 |0.253| 1.306 0.60 |0.264| 1.346
Cancer® 0.47 0.178| 1.216 0.41 0.141| 1.201 0.50 0.178| 1.426 0.65 0.232| 1.837
Other® 0.69 0.320| 1.506 0.49 0.207| 1.138 0.55 0.238| 1.274 0.60 0.258| 1.371
Rehalilitation © 0.56 0.150| 2.093 0.45 0.116| 1.766 0.50 0.130| 1.948 0.58 0.150| 2.215
Diabetic/hype
or hyperglycemic| 0.93 0.250| 3.464 0.96 0.233| 3.928 0.85 0.215| 3.352 1.28 0.306| 5.324
e
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Frailty © 0.99 0.344| 2.817 1.03 0.330| 3.189 1.04 0.335| 3.228 1.28 0.402| 4.068
Completed high
school 0.579 |0.342| 0.936 | 0.54° |0.312| 0.915 0.55 |0.322| 0.944 | 0.549 |0.311| 0.925
Graduated post
Lovel of secondary/grad 0.77 |0.462| 1.294 0.63 | 0.362| 1.099 0.66 | 0.383| 1.150 0.60 | 0.343| 1.049
Education degreé
Informal
education/training 1.67 | 0.458| 6.069 1.42 | 0.371| 5.450 1.60 |0.378| 6.752 1.59 |0.378] 6.670
f
Trades 0.86 |0.294| 2.531 0.69 | 0.226| 2.136 0.55 | 0.175| 1.753 0.56 |0.176| 1.779
Live with others” 1.12 0.725| 1.717 1.20 0.759| 1.902 1.17 0.737| 1.855 1.06 0.664| 1.686
Living Live in a setting
arrangemen] where meals are 0.71 0.242| 2.086 0.66 0.213| 2.028 0.70 0.222| 2.203 0.59 0.178| 1.935
provided"
Other" 1.03 | 0.326| 3.232 1.07 | 0.320| 3.550 1.22 |0.376| 3.973 1.06 | 0.327| 3.430
Indigenous 0.86 0.354| 2.091 0.88 0.352| 2.210 0.93 0.368| 2.340 0.91 0.363| 2.275
Ethnicity Asian' 1.08 0.376| 3.119 1.16 0.359| 3.745 1.12 0.357| 3.538 1.14 0.367| 3.561
Black' 2.10 0.621| 7.115 1.87 0.524| 6.661 1.80 0.522| 6.211 1.73 0.506| 5.938
Other' 0.61 0.181| 2.035 0.75 0.186| 3.054 0.78 0.213| 2.857 0.96 0.256| 3.581
Number of | 1! 0.74 0.470| 1.172 0.71 0.436| 1.144 0.74 0.456| 1.205 0.64 0.391| 1.047
diet orders | 2! 1.07 0.603| 1.885 1.30 0.703| 2.412 1.09 0.597| 1.995 0.97 0.527| 1.768
3! 0.58 0.195| 1.719 0.45 0.139| 1.455 0.42 0.133| 1.346 0.42 0.131| 1.345
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4+ 2.56 0.591| 11.087 2.29 0.467| 11.247 2.34 0.527| 10.417 2.22 0.504| 9.775
ivery'po - - - 0.02 | 0.003| 0.187 - - - - - -
Meal _ .
_ fiPolor o - - - 0.14 | 0.058| 0.356 - - - - - -
Quality _
Ny iNeutral - - - 0.27 | 0.145| 0.494 - - - - - -
Rating
fiGoodo - - - 0.52 |0.312| 0.872 - - - - - -
HFEQ-sv scorée" - - - - - - 1.08 1.048| 1.121 - - -
HFEQ scoré - - - - - - - - - 1.03 1.014| 1.054
Max- Rescaled R 0.080 0.205 0.146 0.124
AIC 679.58 631.16 622.00 612.48

AN =467"n=461°n=427"n = 439

°vs. musculoskeletal diagnosis

fvs. less than high school

9Global effect not significant

hvs. living alone

'vs. Caucasian

Jvs. No diet prescription (i.e. regular diet)

k Overall Meal Quality rating from the Hospital Food Experience Questionnagep nt Li kert scalré @brhaneédinVWegr yi
goodo (1)

'vs . iVvery goodéointlbkertscaket i ng on t he 5

™ Hospital Food Experience Questionnaire shortisarfHFEQsv) summated score; min = 0, max = 55
"Hospital Food Experience Questionnaire (HFEQ) summated score; min = 0, max = 110

Bolded values indicate statistical significance
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Table 6.7: Binary Logistic RegressionAssessing HospitaCharacteristics and Three Measures of Meal Quality with Food Intake

Model 12 Model 2° Model 3° Model 4¢
Variable Point Point Point Point
Estimate 95% Cl Estimate 95% Cl Estimate 95% Cl Estimate 95% Cl
Hospitaltype Cc.)mmunitye 0.82 0.492]| 1.367 0.73 0.427] 1.231 0.67 0.397] 1.133 0.66 0.387| 1.107
Mixed © 0.84 0.373| 1.899 0.81 0.350| 1.861 0.86 0.373| 1.988 0.74 0.313| 1.754
Cold
plated/rethermed 1.02 0.433| 2.390 1.19 0.491| 2.882 1.32 0.525| 3.306 1.18 0.454]| 3.060
centrally or on unit
Hot plated
centrally/tray 164 |0680[3940| 1.73 |0.696|4.276| 191 |0.715|5083| 1.53 |0.526| 4.421
delivery in thermal
Foodservice carts' -
Room service
model model/centrally
. 2.21 0.494| 9.883 1.65 0.337| 8.058 1.83 0.363| 9.186 1.43 0.272| 7.539
prepared/hot bedside
deliveryf
Hot plated
centrally/tray 1.89 | 0.455|7.846| 1.06 |0.235|4.810| 1.00 |0.218|4572| 1.03 |0.221|4.789
delivery with plate
covers
Average daily
food costper >$8.00 vs 0.74 0.332| 1.645 0.60 0.260| 1.364 0.54 0.233] 1.265 1.34 0.789| 2.264
patient
Proportion of
foodservice | ) 0 s 1 0 % 1.13 |0.680|1.887| 1.38 |0.810|2.340| 1.32 |0.781|2.232| 0.61 | 0.255| 1.465
budget spent on
local food
Active bedg(i.e. | 101-249 vsQL00 1.08 0.316] 3.720 0.62 0.164| 2.312 0.64 0.173| 2.370 0.66 0.178| 2.413
hospital size) | 50+ vsO1 0 0 0.89 0.195| 4.074 0.41 0.081| 2.062 0.40 0.081| 1.976 0.40 0.081| 1.981
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Proportionof

:2?:05;2‘)%‘1 >50%0 5 0 % 078 | 0467|1298 087 |0512|1.473| 087 |0518|1.475| 0.83 |0.489| 1.395
iVepodr o - - - 0.08 |0.017] 0.337 : - - - - -

Meal Quality [fiPobBr o - - - 0.24 | 0.102| 0.574 - - : : : :

Rating? iNeufralo - - - 0.36 | 0.233| 0.567 - - - - - -
iGoddo - - - 0.66 | 0.456] 0.955 - - - - - -

HFEQ-sv scoré - - - - - - 1.06 1.034| 1.091 - - -

HFEQ scoré - - - - - - - - - 1.03 | 1.011] 1.044

Max- Rescaled R 0.012 0.086 0.053 0.035

AIC 960.16 919.30 894.90 872.99

AN =692°n=683°n=630%n =654
°vs. Teaching hospital

fvs. Bulk delivery/centrally prepared/plated on unit from bulk steam cart

~

9 Overall Meal Quality rating from the Hospital Food Experience Questionnagep® nt Li kert scal e anchored by i
goodo (1)

"vs. iVvery goodéointlskertscakt i ng on t he 5

'Hospital Food Experience Questionnaire shortigar@HFEQsv) summated score; min = 0, max = 55

IHospital Food Experience Questionnaire (HFEQ) summated score; min = 0, max = 110

Bolded values are stistically significant.
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Chapter 7

Di scussi on

The primary purposes of this thesis werédtermine if a) a newly created tool, the HFEQ
would beuseful for hospitals to attain a comprehensive viethepatientmealexperience and meal
quality perceptions and b) what patients considered important in their food and meal experience in
hospitaland what predicts these perceptions. Validity and reliability were assessed for a full version
of the HFEQ and an abbreviated version created. Assessner of i feod, tared fooerelated
expectations and meal ratings was conducted, and analyses cathsioerpatient and hospital
characteristics were associated with three measuraesalfjuality (i.e. overall meal quality rating,
full HFEQ score HFEQsv scorg. Although not a focus of this work, overall meal intake and specific
foods consumed by all pants and those with low consumption were determined. The independent
association of these three measures of meal quality when considering selected patient and hospital

traits was demonstrated.

7.1 1s the HFEQ and HFEQ-sv Reliable and Valid?

Currently, there are no standards regarding menu assessment and assessment of patient
perceptions of meal qualitjata across Ontario hospit&fsA need for a reliable and validated tool
that comprehensively assesses patient perceptianeadfquality has been identified, as current tools
available have not considered key elements of meal quality and satisfaction, such as comprehensive
assessment of sensory traits and food expectadfioh®?%n Study 1, the three subscales of food
expectations (n = 6), foexklated expectations (n = 10) and meal sensory ratings (n = 7), as well as
the entire HFEQ (n = 23), demonstrated good internal consistency reliability (Cronbach alphas 0.80
0.91). This indcates that each subscale includes a sufficient number of items that captures the

concepts of food expectations, feralated expectations and meal sensory rafihgsditionally, the
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overall HFEQ demonstrated good internal reliability, suggesting that the entireognast included
a sufficient number of questions that encompasses the construct of meal*§uality

While the full HFEQ demonstrated good internal reliability, in its current form the
Questionnaire includes 23 questions, which although comprehensive, may not be feasib
implement in practice, especially considering the population completing this Questionnaire may be
feeling unwell. A was conducted to determine how the 23 items of the HFEQ grouped together to
identify underlying concepts assessed by the HFEQ aitgmify items that could be removed. Five
factors emerged from analyses: meal ratings, food traits;ridated traits, meeting a t i ddetaty s 6
and accessibility needs and food familiarity and source, with all questions loading onto a factor. Only
one question was removed, which was fAthe i mport e
crossloaded onto two factors. The five factonsit emerged were similar to the subscales of the
HFEQ, however expectations were further subdividedpntot i reeeds andaccessibility and food
source and familiarity. Although five factors emerged rather than three to match the original
subscales, PEresults indicate that meal sensory ratings and various food anddladed concepts
grouped together in this data and were relevant to a questionnaire assessing the hospital food and
meal experience. However, the PCA analysis did little to reduceuthbear of HFEQ items.

Previous research has identified that meal quality and dissatisfaction with meal sensory traits
can subsequently affect food intek&®!° The single meal quality rating on the HFEQ demonstrated
significant predictive validity with food intake. Thsingle item may serve as a proxy for the overall
meal experience, as previous studies have done to assess meal quality or satfsfattft
However, this single item does not capture other sensory traits andagiquecthat may be relevant
to food intake, and certainjoes nohelp hospitals to identify how to improve food intake from
p at i expettasians or individual sensory ratings of the food. When used as the dependent variable,

10 items from the HFEQ wemggnificantly associated this overall megiality rating. Previous

147



studies have found that patient perceptions of food quality, which is highly associated with sensory
meal traits, is significanttp a t i pendptids of meal qualify/”191214.182233|| sensory items,
exceptaroma, were associated wihis single item. Meal expectations of the importance of taste,

food choice, easy to eat foods and easy to open packaging were also associated with the single item,
and thus potential candidates for an abbreviated version of the HFEQ. Previous resdarob the
relevance of food choice and accessibility to be important to pati€rit?

Further analyses to validate and shorten the HFEQ included logistic regression analysis, first
using the PCA factors and next using individual items with the outcome of food intake. It was
hypothesized that patient food expectations and ratings of mesalrgeguality would be positively
associated with total or less than total food consumption at a single meal. Only Factor 1 (meal ratings)
was significantly associated with food intake. For eveppiht increase in Factor 1 score the odds of
consuming 10% of the meal was 1.77 times higher than the odds of consuming less than 100% of
the meal. This further highlights the importance of sensory meal traits in that they are most strongly
associated with perceptions of overall meal quality and food intakihefFuit also demonstrates that
guestions that tap into meal perceptions beyond a single overall meal quality item are relevant to food
intake. Although the sensory meal traits in Factor 1 could be the items used to create a shorter HFEQ,
this approach wdd not includep a t | expedttatidhs of hospital food or fooelated traits, which
were demonstrated to be relevanpta t i pemcapt®rds of meal quality in thisesis as well as in
previous research’’43%%2 The crosssalidation analysis using all 22 questions from HFEQ with food
intake ashe outcome also reinforced the importance of food choice and meal taste for inclusion in an
abbreviated HFEQ, as these were the only two items significantly associated. These predictive
validation analyses helped to identify key components for an abla@vatl, but were insufficient to
decide on those items. Thus, the convergent construct validity discussed above with the single overall

item of meal quality rating was used to define the HF&(Xthis includes 5 food expectations and 5
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meal sensory ratirgy as well as the single item on overall meal rating. This approach considers

p at i expettatiahs of food, and foadlated traits in addition to sensory traits beyond food choice
and meal taste, overcoming limitations of previous t&b16'?°in Study 3, the predictive validity of
the 22item HFEQ andL1-item HFEQsv were confirmed when relevant patient and hospital
characteristics were considered with the dependent variable of food intake.

Previous tools used to assess the meal experience or patient meal satisfaction were not
validated against food intak&!’?°?¥n this thesis, both the full HFEQ and HFEBQ were validated
against food intake. Additionally, previous tools did not comprehensively assess meal quality, as
sensory traits such as meal aroma and texture wiesing, and if expectations were assessed, this
was typically a single item assessing if meals pnatt i averall sxpectation¥:*"?%?The HFEQ is
both more comprehensive and validated against food intakéngniamore useful in practice than
previous tools. While the HFEQ is quite comprehensive, however, lengthy, the-siF&I§D
demonstrated good predictive validity with food inté®ridy 3), therefore, either tool could be
implemented in practice to gaam understanding @f a t | expedttatiahs and meal ratings and how
these subsequent ratings influence food intake. While the goal of foodservice is to serve foods
patients enjoy and consume, previous tools are only able to assess meal sensory masiiig s,
challenging to understand the subsequent effects of the meal experience. The HFEQ is superior in that
it comprehensively assesses the construct of meal quality, and is able to predict food intake, making
assessment of the goal of hospital foodiserpossible with a single tool that is both valid and

reliable.
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7.2 What Impacts Patient Perceptions of Meal Quality?

The full HFEQ was used in 16 Ontario hospitals, which allowed for data collection of
p at i expettadians of food and foadlated traitsn addition to meal ratings. Diverse hospitals and
patients participated in this study, therefore HFEQ results could be analyzed while considering the
relevance of patient and hospital characteristics to ratings on the MABQ-espect to food
expectatdns, our results from Study 1 demonstrated that the importance of food taste, local food
provision, food choice and easy to open packaging and easy to eat foods were patient expectations
significantly associated with the construct of overall meal qudilhys is similar to previous studies
which have found that food choice is important to patients as it gives them a sense of control, which
is often lacking during hospital admissibrt®2°3"4!Further, patients will likely choose foods they
prefer and find appealing which could lead to increased perceptions of meal quality. Patients in our
study who rated meal choiceasbeg fAvery i mportanto had | ower per
compared to patients who ratd&4dle higr tfimeéedt maal & n(
[1.198 2.349]). This could be attributable the limited number of patients who were abletoose
their meal (37%), therefore, this expectation of having food choice was not met. Previous research
has found that patients experienegious mealtime challenges in hospital such as lacking eating
assistance, inappropriate tray set up, challenggsclewing or swallowing and opening food
packaging’’®?Patients who rated the importance of easy to open packages and easy to eat foods as
fivery importanto generally had higher odds of a
that accessibility nels were met for patients who identified these traits as being important. To check
this assumptiorbivariateanalyse with the question on experience barriers at the meal with the
MMIT were completed. Approximately 19% of patients experienced challengesngppackaging,
and a chisquare testing the association between the importance of easy to open packaging found that

significantly more patients who rated this trait
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packaging at meal p<.804;standaldiz€d ceRidudB)d2). Howk\gr, despite

more patients who rated easy t o edmpoerhalersgesk agi ng &
there was no significant difference in overall meal quality across patients who experienced this
chalenge¢2(4) = 1. 86, p = .762). This suggests that
experienced difficulties at that meal was not as relevant to their assessment of meal quality, as other
aspects of the meal like sensory qualitifforts to furthe support meal accessibility has been

suggested in the literature, and efforts to support accessibility through eating assistance or other
interventions should be investigated as approximately 75% of patients in this present study rated easy
toeatfoodsmd easy to open packaging as either Aimpor
significantly associated with overall meal quality perceptions, where patients who rated the

i mportance of food taste as fAveryitmpast @amedyhagc
Previous studies have identified that sensory traits, especially taste are drivers of meal quality,

therefore it is not surprising that this trait was associated with meal quality, with higher levels of
importance being associatedlwit gr eat er odds of a fivery goodo mea
6.8% of patients indicated on the MMIT that they experienced the mealtime challenge of disliking the

food served and patients who identified disliking food served as a mealtime challeadessdikely

to rate overall meca ( 49)u a4 i 2 1ly5 .a%6 ,i vpe r<y -4.68p001d;0 s(t an
and weresignificantlylesslikely to consume 100% of their medb(2L)(= 48.28 p < .001

standardized residuals.80).Disliking food therefore is a significant barrier to food intake and could
potentially increase the risk of developing or worsening malnutrition. Although local food provision

has previously been associated with serving foods that are fresh and wittalfde@ensory

traits*”when the i mportance of | ocal food provision
l ess likely to rate overall meal quality as fdver

spendingl0% or les®f their foodserice budget on local food, therefore, this expectation of local
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food provision was likely not met for patients who perceived this trait to be important and thus had a
negative effect on perceptions of overall meal quality.

All meal sensory ratings were sifjcantly associated with overall meal quality, except for
meal aroma and itudy 3,Factor 1 from the PCA on meal sensory ratings predicted food intake. A
previous study found that food smell is associated with meal quality, however this was notbbserve
in our study?’ This could be due to meals having poor aroma upon delivery and thus other meal traits
such as appearance or taste becoming more salient prediateeslgiiality, or that other smells
from the hospital environment could overbear the smell of the meal. When meal appearance, taste,
texture, temperature and combination of food ser
Avery goodo overall me a | andyspeaifically fgod guality hagea s e d . Sens
demonstrated to be significant predictorpad t i peneeptors of meal qualify©1014.2022.237.31.37
%9 Some studies have suggested that certain sensory enistars, such as meal temperature and
texture are the most important sensory traits when predicting meal qd@ktgwever, our results
demonstrated that combination of food served followed by meal taste as these sensory traits had the

highest Wald chsquare stastics and therefore may be most relevant

Foodandfood el at ed expectations were typically ra
iimportanto by partici pant gelaiedhexgediations assesged,y . Of al
expectations receivingthelgphest frequency of fAvery important?o

freshness (70.45%), meeting dietary needs (69.54%), and temperature (67.45%). Expectations least
frequently rated as fAvery important 60),locally| uded: r
sourced (36.47%) and culturally appropriate (25.57%). These three expectations were most frequently

rated as fAnot i mportanto by 4. 39 %, 11. 38 %, and 1
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related traits hadmpomedntbdo) oéx&egt . eor Aivec gl f

Ai mportanto), receiving familiar foods (median -
Aneutral 6). This indicates that patients have hi
expectabns t hat were | ess frequently rated as such

participating patients. Previous tools have been limited in their approach when agsesding e nt s 0
expectations in that expectations are not assessed, ord$adsthere is a single item assessing if a
meal served met expectations. While foethted traits were also generally rated highly, some items
such as the provision of culturally traditional and familiar foods had a higher standard deviation,
suggestingnore variability in how patients rated the importance of certain items. While previous
studies using available tools have generally failed to comprehensively assess the importance of food
and foodrelated traits to patients, results from this study sugbasfoodrelated traits may be

important to include, as it is expected that patients will want high sensory qualities of their hospital
food. Greater variation observed in femdated traits, such as the importance of receiving preferred

or familiar foals, will help hospitals with menu planning. Adding questions directly assessing how
patients think the quality of served meals will be and also if this expectation was met could further
provide insight if patients exhibit intuitional stereotygifftand also provide an understanding of if
overarching expectatigrof hospital food matched their experience, which question considered

by the MAT Y’
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Despite patients having higixpectations for meals served in hospital, ratings of a single

meal served were scored lower that patient expectatiodenasnstrated in Tabk 1l The median

for all me a | raddda mdg smewaars SAc dri e se . welirgépplaesitely t han 4
twot hi rds or more of patients rated meal traits a
overal/l me a | guality, meal taste and appearance

(69.59%, 67.70%, 67.08%, and 66.76%, respectivelyYh®@mwther hand,A5%b of patients rated

meal traits as fApooro or fAvery poor. o0 Meal text.
temperature were most frequently rated as fApoor ¢
10.76%, respectively). Ouesults are similar to previous studies assegsiagt i penceptoris of

and satisfaction with hospital food’?®Meat hat meal
temperature was one rytempbreguendl whrheedl ae NeEe
of Apoord or Avery poorod ratings, suggesting t he
which could be influenced by food, or other contextual factors such as patient and hospital

charactéstics, as discussed further below. The average HFEQ score (n = 22 items) was 90.60 (SD

10.83) while the HFEEV score (n = 11 items) was 44.22 (SD 6.55). The minimum and maximum

score of both the HFEQ and HFE® is 3110 and €65, respectively, while rge in HFEQ and

HFEQ-sv scores were 5110 and 255, respectively further highlighting that patients generally rated
expectations and meal ratings highly. Ceiling effects have previously been observed in studies where

food satisfaction or overall hospitsdtisfaction has been assessed, where the majority of patients
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rated overall meal quality/satisfaction or meal traits highly (i.e. 80% or more of patféhtS):®

Higher ratings could be attributable to either-geiérest or social desirability biases, to either protect
patients against potential repercussions deperatirteir answers or a desire to respond favourably,
especially if receiving assistance completing a questionffdires important to consider the potential
effect of contextual and gant factors to better understand the various factors that influence food
expectations and potentially food intake to best support recovery.

As meal quality perceptions are subjective, it is worthwhile to consider the effect of various
patient characterigts on meal quality perceptions.nmultivariableanalyses, only age was
significantly associated with the three measures of meal quality (i.e. overall meal quality rating,
HFEQ and HFEGsV scores) and gender was only significantly associated with HFEQREQ-sv
score. Age and gender are the patient characteristics that most strongly predict perceptions of meal
qguality, where older patients had significantly
goodod and scor ed si candiHFEQsvahart ybupgerpatignbseThis sagyestd F E Q
that patients who are older generally rate meal experiences as better than younger counterparts, or that
current practices are more favourably catered to gdert | prefetescés. With respect to gender,
male patients scored significantly lower on HFEQ and HBEQndicating that they had lower
perceptions of meal quality than female patients, perhaps due to a bias in females rating satisfaction
more favourably, which was observed in previous studi€$°Strategies to improve perceptions of
meal quality among younger andila patients are needed and could potentially include processes
that facilitate preference accommaodation. Additionally, as the HFEQ and {dFEQnsider more
items in its score (n = 22, n = 11, respectively) than the single item meal quality ratingutdis c
partly explain why gender was not associated with overall meal quality rating, while other meal

ratings or expectations included in the overall HFEQ or HiSE®Qcores varied by gender. This
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highlights that the expectations and meal ratings contriptiim quality meal experience may vary
across genders while the single overall meal quality rating does not. As other patient characteristics
including diagnosis, education level, living situation, ethnicity and number of prescribed diet orders
were not gynificantly associated with meal quality measures, this suggests thdt i pencaptris
of meal quality are dependent on factors sucteasory traits o meal served, rather than
individual patient characteristics. Therefore, results from thilysisalemonstrate that perceptions of
meal quality may not vary across different patient characteristics (beyond age and gender) but rather
be dependent on food expectations, in which patients generally rated food aneldbed attributes
as being impdant, and on actual meal ratings. When considering ways of improving perceptions of
meal quality, focusing on the quality and sensory traits of meals served will likely yield more
favourable results. This finding is critical to the implementation of sugpleationnaire that focuses
on food expectations and meal ratings, as it can be implemented across various units and used among
adult patient populations without concern that patient characteristics will skew results.

Varying hospital characteristics wgseedictive of meal quality ratings, dependent on the
meal quality measure used. A greater number of hospital characteristics were significantly associated
with the HFEQ score, while fewer were associated with the HEEGhd overall meal quality,
respectiely. This is not surprising as the HFEQ is more comprehensive in the number of items it
includes in its score, followed by the HFE® and single item meal quality question (n =22, n = 11,
n = 1, respectively). A decrease in explained variance was oldsarrass the three measures, where
patient and hospital characteristics explained the most variance in HFEQ score (15%), followed by
HFEQ-sv (11%) and overall meal quality ratin§%). Hospital size was significantly associated with
overall meal quality ahHFEQ score, where patients admitted to medium and larger hospitals had
significantly higher odds of rating overal/l me a |

higher on the HFEQ score, respectively. While a previous study conducted among Rogpiials
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suggested that smaller hospitals may provide a more personal and customized meal eXpénience,
was not observed in our study. Average daily food costs per patient were highest in medium ($9.12),
followed by small ($8.88) ahlarge ($8.10) sized hospitals. While the differences in average daily
food cost per patient were statistically significgrgt € .050Q analysis not shownthese small

differences in spending may not be clinically significant. However these small differences may partly
explain the difference in quality observed between small and medium sized hospitals. Medium to
large sized hospitals may have a larger aléoodservice budget or additional staff or higher skilled
staff preparing and delivering meals, or may experience other efficiencies (for example food cost due
to geography) which may result in more appealing sensory characteristics of the food alhd over
rating of meal quality, despite the lower food spegdAverage daily food costs were only

significantly associated with HFE€v score, where hospitals with average daily food apster

than $8.00 resulting in significantly higher HFES® scoresThis isnot surprising as budget has been

a frequently cited constraint s@rving high quality meals, and this result suggest that an increase in
food spending can increase perceptions of meal qd&fity>’Foodservice model was significantly
associated with HFEQ score, whéiat dated centrally/tray delivery with plate covererformed

best, and theold plated/rethermed centrally or on weisulted in lower HFEQ score than thak
delivery/centrally prepared/plated on unit from bulk steamsyeatem. Whilenot plated centrall§ray
delivery with plate coversystenperformed best, this system was only used at one participating site
(n = 76 patients), therefore, higher HFEQ score could be attributable to other site characteristics
rather than this foodservice model itself. Feample, this site had 75% of its food preparetidnse

and spent more than $8/day on average foodpsogpatientwhich could influence the types of foods
purchased and how they are prepared. ik delivery/centrally prepared/plated on unit from bulk
steam carsystenresulted in the second highest HFEQ score. From our resultbutke

delivery/centrally prepared/plated on unit from bulk steamsyestiermwould best improvgp at i ent s 6
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perceptions of meauality as it resulted in the third highesEEQ score when compared to other

models inmultivariableanalyses (Table %) and waghe model used at 3 sites, whereas the two

models scoring higher imultivariableanalyses were each only used at one site, removing any bias

introduced from site specific processes and othesspieeific factors. Theoom service

model/centrally prepared/hot bedside deliverydelwas not significantly different on the HFEQ

score agompared to théulk delivery/centrally prepared/plated on unit from bulk steam adnich

is similar to previous studies which have suggested such models can increase meal quality,

satisfaction and food intak&8 The room service model was only geat at one site making it

challenging to decipher whether the effect on meal quality was truly due to the foodservice model, or

a combination of other positive foodservice related characteristics at this site (e.g. 100% of food was

prepared irhouse at tis site). Thecold plated/rethermed centrally or on usystem was most

commonly used in participating hospitals (57.59% of patients received meals prepared by this

system), and had the lowest HFEQ score when compared ttalthdelivery/centrally

prepaed/plated on unit from bulk steam caurrent systems in place at many sites are potentially

contributing to lower perceptions of meal quality, perhaps due to the effect the retherm system may

have on meals (e.g. meal texture may become crusty or hattléfmed for longer periods of time).
While significant patient characteristics were relatively stable aonoisvariableanalyses

for the three meal quality measures, this was not the case for hospital characteristics. Significant

hospital charactestics varied depending on the meal quality measure used as the dependent variable.

While variations were observed in hospital characteristics significantly associated with meal quality,

significant predictors should be considered as they could have deamsgffects on the sensory

traits and quality of meakerved. For example, from qualitative data from this project, retherm

systems were often described as negatively affecting meal texture and temperature, as certain dishes

may become hard, or crunchydastick to the plate, and temperature may not be well maintained
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upon delivery. Sensory traits are therefore impacted from this process, which previously
demonstrated to be highly associated with meal quality in Study 1. Therefore, hospital characteristics
may potentially be influencing meal quality indirectly through such processes and should be included
when modifying strategies and procedures to improve meal quality. Study 2 depcebed e nt s 6
expectations and experiences of meals served in hospilahlsndemonstrated that gendage and

some key hospital characteristics (e.g. hospital size, foodservice model, average daily food cost per
patient) influence perceptions of meal qualitcreasing daily food costs per patient to greater than
$8.00 denonstrated to be associated watkignificantincrease in meal quality perceptio-EQ-sv
score)andcould also potentially support food intake (effect #significant). Increased food spending

per patient is potentially one strategy to serve foodsipa¢injoy and perceive to be of high quality.
Hospitals should consider foodservice models that provide patients with meal choice and allow for
meals to be delivered closer to patients (e.g. bulk prepesatrally preparednal trolley delivered
system)so that patients may see and experience sensory aspects of their meal prior to tray delivery
(e.g. aroma from trolley cart) to improve patient perceptions of the meal and thus potentially support

food intake.

7.3 The Importance of Measuring Patient Perceptions of Food and Meal Quality

Approximately 29% of patients consumed 50% or less of their meal, which was similar to a
Canadian study investigating food intake in 18 hospttafd~or analyses (unless otherwise
specified), food intake wasaliotomized to reflect 100% intake or less than 100%, due to most
patients consuming either 75% or 100% of their meal. Food and beverages that were frequently
served included juice, tea/coffee, milk and fruit, which were consumed by approximately 60% of
pai ents. Of patients with | ow food intake (i . e.

consumedd.g.juice, tea/coffee, soup, pudding/3@l). This result is similar to other studie$ and
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suggests that these foods have more appealing sensory traits among patients experiencing low food
intake, potentially due teymptoms such as nausea, low appetite and other eating challenges. As
these patients experiencing low food intake have demonstrated a desire for, or at least a willingness to
consume these fluid and soft foods, menu modifications could be adapted t@ m@xedal offerings

of these particular foods. Perhaps these soft or fluid foods are easy to eat, comforting or have more
desirable textures than other foods served. With respect to nutritional content, future analyses could
investigate whether fortifyinthese commonly consumed items may support food intake among this
group. Such an intervention could be relevant as oral nutritional supplements (ONS) are frequently
prescribed to patients with low food intake; as noted in our sample, less thamrdroé patients
prescribed ONS consumed more than 50% of their meal. Menu modifications to serve foods that
patients are willing to eat and further fortifying these foods to improve nutritional content are
potential strategies to balance serving foods patieatwiliing to eat and meeting their nutritional

needs.

At the bivariate level, gender was a significant driver of food intake, with males having
significantly higher odds of consuming 100% of their meal than female patients. In Study 3, the only
hospital claracteristic associated with food intake was foodservice model, with patients receiving
meals prepared bgold plated/rethermed centrally or on umibdelhaving significantly lower odds
of consuming 10% of their meal compared to thalk delivery/centrd} prepared/plated on unit
from bulk steam carnodel. When investigating perceptions of meal qualityhtiteplated
centrally/tray delivery with plate covevgas associated with the highest HFEQ sc8redy 2),
howeverwasassociated with lower odds ®00%consumption (effect nonsignificargtudy 3).

While choaosing to prioritize perceptions of meal quality or food intake is challerfgirdjjntake
could be argued to be more relevant as it may predict subsequent patient outcomes and hospital

associatedosts!*?"3"*This foodservice model was also used only at one hospital, making it
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challenging to infer if this foodservice melds superior, or if other hospital characteristics are
influencing foodservice processes related to the foodservice model. Retherm systems were
significantly associated with a decrease in HFEQ score and lower odds of consuming 100% of the
meal, when comgred to the bulk system, therefore it could be argued that when choosing a superior
foodservice model, our results demonstrated that the bulk model demonstrates the beft trade
between higher meal quality and highest food intake. Further, the bulk maslelsed by 3 sites,
making it easier to interpret the observed effect being attributable to the foodservice model rather than
other individual site characteristics.

As gender explained a large amount of the variance in food intakeyariableanalyss
were stratified by gender to gain a better understanding of the various patient and hospital
characteristics and measures of meal quality influencing food intake. The three measures of patient
perceived meal quality were significantly associated witll iotake inmultivariableanalyses when
considering both male and female patients, where increases in HFEQ orddFEQre and overall
guality rating of fAvery goodo were significant]ly
of the meal. No othgratient characteristics were significantly associated with food intake for either
males or females. This indicates thagasures afealquality, rather than these individual patient
characteristics are significant drivers of food intake. Howeversthidy did not include appetite and
iliness factors, as well as barriers to food intake, shown in prior work to be influential for food
intake®!3 These variables were not included as the primary question was if the HFEQ was
independently associated with food intake when considering key patient and Hasfital that is,
was patient perception of food and meal quality relevant? Barriers to food intake such as illness and
poor appetite, would have likely captured much of the variance in food intake as previousfy noted,
limiting the ability to test this hypothesis. Meal quality, whether defined as a geglef overall

meal quality or a score comprised of meal sensory ratings and expedtiatioHEEQ or HFEGsvV
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scores)re significant drivers of overall food intake in hospital and are more salient than the
individual patient and hospital traits mod#l&uture interventions should focus on improvements to
meal quality to support food intake.

While meal quality was significantly associated with food intake, assessment of which of the
three potential HFEQ meal quality measures (i.e. overall meal quetiitg, HFEQ and HFEQvV
scores) should be used to assess meal quality in future studies and practice was needed. Previous
studies have relied on a single overall meal quality quetidr®e*’8” however Study 1 and
previows research have demonstrated that meal ratingg antl i expedtagians are relevant to
assessing meal quality and should be considered. Therefore, both the scores of the HFEQ and HFEQ
sv were also considered to understand how expectations and meg begyrond a single item of
overall meal quality rating are associated with food intake. For all models, the lowest AIC was
observed when HFEQ score was considered, suggesting this measure of meal quality best fit the data
in predicting food intake. Howevgior both male patient characteristics and hospital characteristics,
the HFEQ score models explained the least variance in food intake; only in the female patient
characteristics model was HFEQ score the best fitting model that explained the most Véfidnce
respect to this discrepancy in best model fit and explained variance in food intake, thestHrEES
the second best model fit for all patient and hospital characteristic models, and explained more
variance in the male patient and hospital charatieranalyses. Regardless, the AIC for all models
demonstrated that HFEQ and HREQ@scores better fit the data than the overall meal quality rating
alone, although overall meal quality rating explained more variance in food intake in both the male
patieri characteristics and hospital characteristic analyses. This could potentially be due to a decrease
in sample size across the meal quality measures as a result of some missing data on e &ieEQ
HFEQ scores, which affected the number of cases witlpletendata. Results from this final analysis

demonstrated that meal quality was the most salient predictor of food intake and not hospital or
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selected patient characteristics when gender stratified. Further, the-$iF@€ponstrated a

compromise between ttmal model fit and explained variance, which highlights its utility in practice

in that it is a shorter questionnaire that may be easier to administer and associated with food intake at
a single meal. When all three meal quality measures were considéregender stratified patient
characteristics or hospital characteristics, less than 20% of the variance in food intake was explained.
This suggests that despite the significant effect of the three measures of meal quality on food intake
when consideringatient and hospital characteristics, other variables that were not included in
analyses could explain additional variance in food intake. For example, previous studies have found
that mealtime challenges such as inability to reach food and requiring assiistancé;”’%in

addition to symptoms affecting food intaked. naused)****andother barriers to food intake such as
mealtime interruptions could explain the low variance explained in our models and should be
considered in future analyses. The HFEQs recommended as a way to quangifg t i feodt s 6
expectations and meal ratinggt will be predictive of patient food intake, which can help support

the ultimate goal of hospital foodservice to serve foods that patients enjoy and will consume to

support their recovery and wellbeify

7.4 Strengths and Limitations

To our knowledge, this is the most comprehensive and largest project aspeasing ent s 6
expectations, meal experiences and food intake in Ontario hospitals. Data was collected from 16
diverse hospitals varying in locationzej and foodservice practices, and patients were recruited
using a quota system to recruit a diverse patient sample (e.g. ageatieingementetc.). The
Project Coordinator extensively trained hospital employees at each site on data collectiorgsocedu
to reduce potential biases in data collection.

While this project has many methodological strengths, there are limitations to this work. Only

one meal served was assessed, thereforegphawt i reeal expdyience change over time cannot be
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determinedMealtime challenges and symptoms such as nausea which may affect appetite were not
considered imultivariableanalyses, which could influence both the meal experience (Study 2) and
food intake (Study 3). Specifically for Study 3, as patient factors like appetite are known to be large
drivers of intake? these were omitted to determine the independent effect of the meal quality
measures. While a quota of a minimufivb patients per hospital was established, this was not
always met by some sites due to challenges in recruitment, which could potentially affect analyses if
characteristics were unique to these sites with fewer participants.

Some hospital characterigti¢e.g. foodservice model) were unique to only one participating
site, making it challenging to isolate and interpret the effect of some hospital covariates. Analyses did
not consider mealtime challenges and other potential reasons for low food intakes smehappetite,
which may patrtially explain why the explained variance in our food intake analyses was low.
Similarly, only food intake of meals served was assessed and outside food provided by visitors was
not considered, which could potentially expliiw food intake among some patients. While we were
able to discuss overall meal intake and proportion of specific items consumed, detailed nutrient
analyses were not conducted, therefore nutrient composition of meals are unknown. Lastly, our
analyses corndered the number of diet orders patients were prescribed as a greater number of
prescriptions could limit meal variety available to patients. However, specific diet orders were not
considered due to complexity in the number of diet order combinationeféte we can only
comment on the effect of the number of diet orders prescribed and not specific prescriptions, which

may be of interest to in future analyses.

7.5 Conclusion and Implications

The Hospital Food Experience Questionnaire (HFE€Monstrated good internal reliability,
and convergent validity with meal quality. The shortened 11 item HFEQ (HiviE@as statistically

derived and includes some items from the originedesubscales of the HFEQ and five factors
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identified in PCA. Bothlthe HFEQ and HFEQv demonstrated predictive validity with patient food
intake. It is recommended that either the HFEQ or HiBE®e used in future research as well as in
practice to support improved foodservice operations and food quality in hospital.

Approxi mately 67.70% of patients rated over al
Few patient characteristics predicted meal quality ratings, but hospital foodservice factors were
important. Based on this analysis, providing food that is hotkrser to the patient (e.g. bulk
delivery) appears to be the best option for not only improving food intake but also patient perceptions
of meal quality Sensory ratings of the meal are key to improving ratings of HFEQ and {$#&@d
are consistent withibph expectations for appearance, smell, temperature and taste of hospital food.
Hospitals also need to invest in food being healthy, fresh, and having sufficient variety, as these are
important food expectations. Easy to eat foods such as beverages gnespeagially for low
consumers need to be emphasized in menu planning. Less relevant were food being local, familiar
and based on cultural preferences. Despite lower ratings on the importance of culturally appropriate
foods, hospitals where a high propont of patients have a unique food culture, should continue to

provide food that meets thepea t i needs. s 6
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Appendix A
HFEQ

Patient Hospital Food Experience Questionnaire

We would like your opinion on hospital food. First, we would like you to tell us about your
expectations for hospital food and meals in general. Then, we would you like you to rate the meal you

have just reeived and eaten and provide recommendations for improving the food.

Part 1: Hospital food/meals

We would like you to think abotiospital food in generabndrate the level of IMPORTANCE (1=

low 5= very important) to you, as a patient, of each of the following.

la | LI GASY(d: K2g AYLRNIFIYyd Aa Al GKIFIG K2aLRAGLf
Not Very
important important
X[ 221a 3I22R 1 2 3 4 5
X{YyStta 3I22R 1 2 3 4 5
X¢radsSa 3I22R 1 2 3 4 5
XLa KSFftdakKe 1 2 3 4 5
XLa FTNBAK 1 2 3 4 5
XLa f20LFf¢ 1 2 3 4 5
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K2aLid

a | LI GASYGsS K2¢ AYLRNIFYy(G Aa G GkKFG |
Not Very
important important

XhTFSNA F22Ra (K 1 3 5

dietary needs

XhFFSNB F22R GKI 1 3 5

eating

XhFFSNB F22R&a GN 1 3 5

culture

XhFFSNB F22R GKI 1 3 5

XhFFSNE | G NRS 1 3 5

X{SNBSa F22R I 1 3 5

temperature

Xl tf26a8 &2dz 12 G 1 3 5

Xt NPOARSa &2dz 6A 1 3 5

Xt NPOARSE F22R A 1 3 5

easy to open

Provides food that is easy to chew, 1 3 5

swallow, or eat on your own
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Part 2: This meal

Please rate the following characteristics offtre® and drinkst this meal (1 = very poor, 5= very

good).
Very Poor|  Poor OK Good Very
Good
The look of the food/drink 1 2 3 4 5
The smell of the food/drink 1 2 3 4 5
The taste of the food/drink 1 2 3 4 5
The texture of the food/drink 1 2 3 4 5
The temperature of the food/drink 1 2 3 4 5
The combination of food on the plate 1 2 3 4 5
The overall quality of the food at this 1 2 3 4 5
meal

1. In comparison with other meals you have had at this hospital as a patient, the overall quality
of this meal was (select one):

Worse Better Similar

____This was my first me#&llease

explain:
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2. At this meal, you were servégelect one):

Too little to eat ____Enough to eat Too much to eat

I f you selected fAitoo I|little to eato or

Part 3: Comments about hospital foods

3. During your stay, have you had food/drinks brought in by family or friends?

Yes No

If yes, describe the food/drink and why it was brought in.

4. What could be done to improve the food in this hospital?
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5. What food would you like to see offered?

6. Is there anything else you would like to tell us about the food at this hospital?
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Appendix B
Demographic Questionnaire
Putting More Nutrition on the Tray

Patient Demographics
Site #: Date: RA Initials:

1. Age:

2. Admission Diagnoses:

3. Date of admission to unit:

4.Day of admission when this assessment is compl

5. Meal used to complete this assessment:

6. Diet order/supplements (including medpass):

3. Highest level of education?

| Some primary school
I

Graduated primary school (e.g. grade 8)
T Some high school (e.g. 9 through 12)
T Graduated high school
T Some post secondary education (e.g. college, university)
T Graduated post secondary
T Post graduate (MSc, PhD) study or degree

| Other (e.g. trade training with no post--Zecondary component): specify
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| Does not know
I

Prefers not to say

4. Living situation in the community?
| live alone

| live with spouse
I

live with spouse & other family
| live with other family/friends
| live in retirement or long term care residence where meals provided

| other, Specify:

5. Do you consider yourself to be . . . (check all that apply)

[ White
(] Chinese
] FirstNation
O Inuit
[ Métis
O Indigenous/Aboriginal
(not included elsewhere)
[J SouthAsian (East Indian, Pakistani, Sri Lankan, etc.)
0 Black
0 Filipino
[J Latin American
[] SoutheasAsian (Viethamese, Cambodian, Malaysian, Laotian, etc.)
[ Arab
[0 West Asian (Iranian, Afghan, etc.)
[J Korean
[J Japanese
[ Other
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Appendix C

My Meal Intake Tool

Participant ID:

Room #: Date:

This form helps us understand how you are eating. Please complete this form after you have
finished this meal. If you need help, let us know.

1. List all drinks on your tray; this includes juice, tea/coffee, milk, drink supplements, etc.
2. Place an 6 &n the circle to indicate how much you consumed of each beverage

3. For the food on your tray, place an 6 &n the circle to indicate how much you ate overall;
this includes the main dish, side dishes, soup, bread, dessert

4. List any food or beverages you are saving to eat at a later time
5. Turn the page over and answer the remaining questions

What meal is this? Breakfast Lunch Supper

What and how much did i U
ink?

you drin 0% 100%

I drank none I drank all

Example: Milk

How much of all the food on
your tray did you eat?

® oococoo
@)||ooloo o K]
Ollololololo

~

O ¢
O

0% | ate none 25% 100% | ate all

O O

ol2@)||clololo®| ¢l ]

Please list any items (food or beverages) being saved for later:

Please turn OVel m—f

Canadian le Groupe de
Malnutrition | travail canadien

. Canadian Nutrition Socicty Task Force™ | sur la malnutrition”

Société canadienne de nutrition

Advancing Nutrition Care in Canada /Améliorer les soins nutritionnels au Canada
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