The Association of Eating Assistance with Energy Intake of Long Term Care
Residents with Cognitive Impairment:
The Making the Most of Mealtimes Study (M3)
by
Kelsey Mann

A Thesis submitted to the Faculty of Graduate Studies of
The University of Manitoba
In partial fulfilment of the requirements of the degree of

MASTER OF SCIENCE

Department of Food and Human Nutritional Sciences
University of Manitoba
Winnipeg

Copyright © 2017 by Kelsey Mann

Abstract
Introduction: Long term care (LTC) residents with cognitive impairment (CI) are at an
increased risk of becoming malnourished due to eating challenges and eating assistance factors.
Objective: To examine resident and eating assistance factors associated with energy intake of
LTC residents with CI. Methods: Secondary data from the Making the Most of Mealtimes study
utilized the Relational Behavioural Scale, Minimum Data Set, Screening Tool for Acute Neuro
Dysphagia, Patient Generated - Subjective Global Assessment, Mini Nutritional AssessmentShort Form and score ≥ 3 from the Cognitive Performance Scale. Descriptive statistics,
backwards stepwise regressions, bivariate analyses and linear regressions were completed.
Results: Higher energy intake was associated with being male, younger age, dysphagia risk,
more vitamins consumed, less eating challenges, greater severity of CI and frequently receiving
eating assistance. Conclusion: Interventions to support eating independence and address eating
challenges are needed to improve food intake for persons with CI in LTC.
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CHAPTER 1
INTRODUCTION
Overview
Poor food and fluid intake is the main cause of malnutrition in long term care (LTC)
homes (Keller, Beck, & Namasivayam, 2015). Malnutrition places older adults at risk for
infections, delayed wound healing, pressure sores, functional limitations, morbidity, and
mortality (Lou, Dai, Huang, & Yu, 2007). Currently, more than half of older adults residing in
LTC homes experience malnutrition (Keller et al., 2014). Individuals with cognitive impairment
residing in LTC are at an increased risk of becoming malnourished (Bell, Tamura, Masaki &
Amella, 2013). Cognitive impairment in older adults has a variety of possible causes including
medication side effects, delirium due to certain illnesses, depression, and dementia with
Alzheimer’s being the most common (National Institute on Aging, 2014). Dementia is a
progressive disease that may affect cognitive, behavioural and functional decline leading to
increased dependence at mealtimes such as: inability to initiate or maintain attention to the eating
task and/or get food into the mouth, lack of appetite, confusion about the need to eat,
consumption of inappropriate substances or amounts of food, recognizing food and utensils, and
swallowing and chewing difficulties (Liu & Thomas, 2014; Lin, Watson, & Wu, 2010).
Individuals with cognitive impairment often require eating assistance in order to meet
nutritional needs. The level of assistance that is needed during mealtimes may include setting-up
the meal, opening packages, encouragement, partial assistance, and/or full eating assistance for
resident with eating difficulties (Keller et al., 2014). When assisting a person with cognitive
impairment, it is fundamental to match the level of assistance to the needs and capabilities of the
resident in a dignified manner (Sloane, Ivey, Helton, Barrick, & Cerna 2008; Reimer & Keller,
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2009). If adequate amounts of monitoring and assistance are provided, it may positively improve
nutritional intake and overall quality of life among LTC residents with cognitive impairment
(Lin et al, 2010; Reed, Zimmerman, Sloane, Williams, & Boustani 2005).
To date, the majority of the research conducted in LTC in Canada and worldwide has
focused on food intake without thoroughly considering potential reasons for poor food and fluid
intake. The Making the Most of Mealtimes (M3) research study is a national Canadian study
examining key modifiable determinants of food and fluid intake in three categories: 1) Meal
Quality (e.g., nutritious, appealing food; 2) Meal Experience (e.g., eating environment); and
Meal Access (e.g., dentition, swallowing, eating ability). Determining which of these factors are
most important is the purpose of M3 (Keller, 2014). In 2015, data were collected on 639
residents residing in 32 LTC homes in four Canadian provinces (Alberta, Manitoba, Ontario and
New Brunswick). The M3 study is the first comprehensive, multi-disciplinary approach to
examine determinants of food and fluid intake of older adults living in LTC homes. For this
research proposal, data previously collected from the Making the Most of Mealtimes Study (M3)
will be analysed.
Research Objectives
1)

To identify resident level factors associated with energy intake of LTC resident with
cognitive impairment

2)

To examine eating assistance factors associated with energy intake of LTC residents with
cognitive impairment
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Research Questions
This research study seeks to answer the following questions:
1)

What is the average energy (kilocalories per kilogram of bodyweight) in LTC residents
with cognitive impairment? What proportion of LTC residents with cognitive impairment
do not meet the accepted energy intake of 30 kilocalories per kilogram of bodyweight?

2)

What factors at the resident level are independently associated with energy intake
(kilocalories) in LTC residents with cognitive impairment?

3)

What eating assistance factors are associated with energy intake (kilocalories) in LTC
residents with cognitive impairment?
Significance of Research
As cognitively impaired residents represent over two-thirds of Canada’s LTC population,

this research could not come at a more opportune time. Improving the problems with food and
fluid intake in LTC may help to decrease the high costs of caring for frail and cognitively
impaired older adults in Canada and throughout the world. There is an extensive amount of
research showing that poor nutritional status among residents with cognitive impairment may be
able to be prevented or significantly reduced. The results of this research project will contribute
to the literature by providing a comprehensive understanding about the association of eating
assistance factors and energy intake among individuals with cognitive impairment in LTC
facilities.

3

Chapter Summary
For the current research study, data previously collected from the Making the Most of
Mealtimes Study (M3) was analysed. This thesis is structured as a paper-based manuscript and
includes the following:
Chapter 2 presents a critical review of the literature describing demographics of older adults
with cognitive impairment residing in LTC, nutritional issues associated with this population,
current interventions and implications for health care.
Chapter 3 presents on overview of the M3 study and the specific methods used for the current
research study.
Chapter 4 presents the manuscript titled “The Association of Eating Assistance with Energy
Intake of Long Term Care Residents with Cognitive Impairment: The Making the Most of
Mealtimes Study (M3)”.
Chapter 5 provides a general discussion of the major research findings, strengths, limitations,
implications and a summary.
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CHAPTER 2
LITERATURE REVIEW
Demographics of Older Adults
The population continues to age worldwide where the number of older people (especially
the oldest old) has increased rapidly (World Health Organization, 2015). In 2016, 16.5% of
Canadian population were older adults (aged 65 and older) (Statistics Canada, 2016a). It is
projected that 20% of Canadian will be aged over 65 by 2024 (Statistics Canada, 2016a). Of the
aging population, women are overrepresented accounting for 54.7% of those aged 65 and over.
This is due to the fact that women have a higher life expectancy and tend to live longer than men
(Statistics Canada, 2016b). The acceleration of the aging population is due to the influx of baby
boomers (individuals born between 1946 and 1965), low fertility rates and increased life
expectancy (Statistics Canada, 2016b). As people age, they are more likely to live in places such
as LTC facilities. Among those living in LTC, almost half are over the age of 85, 78% are female
and 45% have a dementia diagnosis (Canadian Institute for Health Information, 2011; Statistics
Canada, 2016b). People who live in LTC facilities usually require extensive assistance with
activities of daily living (ADLs), which include eating, bathing, dressing, toileting, transferring
and continence.
Older Adults with Cognitive Impairment
Cognitive impairment ranges from mild to more severe impairment. Cognitive
impairment in older adults has a variety of possible causes including medication side effects,
delirium due to certain illnesses, depression, and dementia with Alzheimer’s being the most
common (National Institute on Aging, 2014). Dementia refers to a large class of disorders
caused by variety diseases that result in deficits in memory, thinking ability and other cognitive
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domains (Hanson, Ersek, Lin & Carey 2013; Alzheimer Society, 2010). Dementia has profound
effects on health and quality of life (Hanson et al., 2013). There are several forms of dementia;
Alzheimer’s disease is the most common and contributes to 60-70% of the cases (World Health
Organization, 2012). The World Health Organization has recognized dementia as a public health
priority. Unfortunately, there is a lack of awareness and understanding of dementia in many
countries which has resulted in stigmatization and barriers to care (World Health Organization,
2012). In 2016, 564,000 Canadians were living with dementia and it is estimated that by 2031,
this number will increase by 66% to approximately 1 million (Alzheimer Society, 2017a). The
incidence of dementia tends to be higher in women than in men and the increases with advanced
age (approximately 20-30% by age 85) (World Health Organization, 2012; Galesi, LeandroMerhi & de Oliveria, 2013). This is primarily due to the fact women live longer than men. In
addition, women’s hormonal changes at menopause are also believed to contribute to an
increased risk of dementia (Public Health Agency of Canada, 2010). The prevalence of dementia
tends to increase with age (World Health Organization, 2012) and the incidence of dementia
doubles every additional 5 years of life (Galesi et al., 2013). Although dementia affects so many,
it is imperative to understand that it is not a normal part of aging (World Health Organization,
2012). Almost 40% of people aged over 65 do experience some form of memory loss which is
known as “age associated memory impairment”. However, brain diseases such as Alzheimer’s
disease and other dementias are different (Alzheimer Society, 2015).
Prevalence of Malnutrition and Nutritional Issues in LTC
The issue of malnutrition in LTC homes is not a new one. Malnutrition among older
adults is more prevalent in LTC as compared to those who live in the community (Public Health
Agency of Canada, 2010). Those living in a LTC environment are more likely to have
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deterioration of their health and functional abilities, and are more chronically ill (Public Health
Agency of Canada, 2010; American Dietetic Association, 2005). The prevalence of malnutrition
in LTC facilities varies from 3%-83% (Chang & Roberts, 2011; Lengyel, Whiting, & Zello,
2008; Reed et al., 2005; Woo, Chi, Hui, Chan & Sham, 2005; Sitter & Lengyel, 2011; Reimer &
Keller, 2009, Lou et al., 2007; Keller et al., 2017a). A recent study found that 44% residents
were malnourished (Keller et al., 2017a). This high variation may be partially due to the fact that
there is currently no universal definition or way of measuring malnutrition. Although there are
multiple definitions for malnutrition they all touch on factors such as insufficient dietary intake
of essential nutrients and protein energy malnutrition (PEM) (Verbrugge et al., 2013). PEM can
be both a primary and secondary problem (Verbrugge et al., 2013). Malnutrition in LTC is
commonly seen as undernutrition, as residents do not consume adequate amounts of energy and
nutrients (Meijers, Schols, & Halfens, 2014; Bostrom, Van Soest, Kolewaski, Milke &
Estrabrooks, 2011). Among older adults, “malnutrition can be classified into wasting
(involuntary weight loss), sarcopenia (loss of muscle mass and strength) and cachexia
(involuntary loss of fat free mass)” (Meijers et al., p.596., 2014).
Malnutrition in older adults can have serious negative consequences as well as a variety
of deleterious effects (Meijers et al., 2014; Bostrom, 2011). Some examples of these negative
effects include: promoting the decline of immune and sensory functions, worsens symptoms of
chronic diseases (such as cardiovascular disease and diabetes), impairs wound healing, impairs
immune response, increases rates of infection, increases the risk of fracture and falls (Reimer &
Keller, 2009), increases the development of pressure sores, and increases risk of mortality
(Public Health Agency of Canada, 2010; Keller, 1993; Reed et al., 2005, Suominen et al., 2005;
Meijers et al., 2014; Bostrom, 2011). Those who are malnourished are more often found to be
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female, older in age and have more comorbidities (Meijers et al., 2014; Chang & Roberts, 2011;
Galesi et al., 2013). Other characteristics that contribute to malnutrition in older adults include
cognitive status, higher depressive symptoms/lower psychological well-being, ability to eat
independently, swallowing difficulties (dysphagia), poor dentition, and medication effects (Reed
et al., 2005; Reimer & Keller, 2009; Chang & Roberts, 2011; Muurien, Savikko, Soini,
Suominen & Pitkala., 2015). Loss of muscle mass and frailty can cause fatigue that inhibits the
ability to consume food and produce an effective swallow (Amella, 2002). Dysphagia is a
particularly salient contributor to malnutrition in LTC because people will start to eat less and
experience weight loss as their swallowing abilities decline. Many start to feel bothered by their
swallowing issues and find eating unenjoyable (Cartwright, 2013). To accommodate dysphagia
residents will likely need a modified diet. Modified textured foods such as a puree diet have been
shown to have poor sensory appeal and low nutrient density (Keller et al., 2014). Therefore,
ensuring adequate food intake with this type of diet remains a challenge
Nutritional Inadequacies in LTC
As people age their energy needs decline, but the need for nutrients remains the same or
even greater than younger people (Suominen et al., 2004). Residents in LTC have been found to
consume inadequate amounts of food to meet their individual energy and nutrient needs (Morley
& Silver, 1995). Inadequate intake of micro and macronutrients are common in LTC and can
greatly impact older adult’s functional ability as well as their ability to thrive (Marshall, Stumbo,
Warren & Xie, 2001). Based Dietary Reference Intakes (DRI) women and men with a sedentary
lifestyle over the age 71 years should consume approximately 1550 and 2000 kcal respectively
(Keller, 2013; Government of Canada, 2011). A study conducted in Winnipeg, Manitoba by
Sitter & Lengyel (2011) showed that approximately half of the participants were consuming less
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than the recommended servings for all food groups from Canada’s Food Guide. Additionally,
residents were not consuming dark orange or dark green vegetables daily. This was associated
with insufficient vitamin D levels despite supplementation (Sitter & Lengyel, 2011). Lengyel et
al. (2008) found that 32-100% of residents had inadequate levels of folate, magnesium, zinc,
vitamin E, vitamin B6 and vitamin C. Keller et al. (2015) suggests that approximately 50% of
food offered in LTC is not being consumed, therefore poor intake in LTC may be able to be
prevented and treated.
Body Mass Index (BMI) is widely used to assess nutritional status in individuals. A BMI
of 18.5 – 24.9 kg/m2 is generally accepted as the optimal range, however, this current method
does not distinguish between younger and older adults (Bahat et al., 2012; Beck & Ovesen,
1998). Previous research has suggested that having a BMI in the overweight category (>25
kg/m2) may be more protective against mortality (Johnson & Bales, 2014). BMI screens for
undernutrition, but does not identify unintentional weight loss in older adults. It has been
suggested that the key to effective nutritional screening is not only to identify undernutrition but
to anticipate nutritional depletion and ultimately try to prevent it from happening (Beck &
Ovesen, 1998).
Medications
On average, older adults in LTC take an average of seven to eight medications per day
(American Dietetic Association, 2005; Keller et al., 2017a). Taking multiple medications can
have profound effects on nutritional intake as it may induce poor eating and increase weight loss
(American Dietetic Association, 2005). Many medications that are prescribed to older adults
cause a decrease in appetite, anorexia, somnolence, nausea, confusion, cramping, diarrhea, and a
change in taste receptors (Sloane et al., 2008; American Dietetic Association, 2005).
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Psychoactive drugs can have sedative effects which interfere with eating processes (Chang &
Roberts, 2011). Drugs can change the amount and way nutrients are absorbed, used or excreted
by the body, which can highly impact the nutritional status of residents in LTC (Alzheimer’s
Association, 2001). Therefore, consuming multiple medications may increase the risk of an older
adult becoming malnourished or may worsen malnutrition symptoms.
Oral Health
Poor oral heath status in older adults in LTC can greatly impact their nutritional status by
limiting food choices and energy intake (Sloane et al., 2008). Many residents in LTC are unable
to practice oral hygiene because of physical and/or cognitive challenges (Ziebolz et al., 2017).
Oral health in LTC residents is rarely examined and approximately 50% of older adults living in
LTC have untreated dental cavities (Keller et al., 2014). Dry mouth is common among older
adults and can alter the intake of calories, protein, fat, carbohydrates, calcium, folate, fiber,
vitamin D and antioxidants (American Dietetic Association, 2005; Sloane, 2008). Other oral
health issues that affect intake are decayed or missing teeth, periodontal disease, and missing,
inadequate or improper fitting dentures (Sloane et al., 2008). Lack of teeth or improper fit of
dentures can reduce chewing ability, limit food selection as well as affect the ability to perceive
food flavor, cause pain and distress impacting food and fluid intake (American Dietetic
Association, 2005; Keller et al., 2014). Assessments of oral health status and providing oral care
may be difficult to perform in LTC residents with cognitive impairment as they may be unable to
communicate oral issues and/or may resist assistance with oral care (Ziebolz et al., 2017). There
are several behavioural changes that may indicate that the resident has oral health issues, which
include: refusal to eat (particularly hard or cold foods), frequently pulling at the face or mouth,
leaving previously worn dentures out of their mouth, increased restlessness, moaning or
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shouting, disturbed sleep, refusal to take part in daily activities and aggressive behaviour
(Alzheimer Society, 2017). Therefore, cognitive impairment influences oral conditions and may
increase the need for periodontal treatment (Ziebolz et al., 2017).
Sensory Changes
In addition to poor oral health, sensory loss can also affect nutritional intake. In older
adults, vision, taste and smell can be affected, especially in those with cognitive impairment
(Keller et al., 2014). When olfactory and taste perception is lost, flavor of foods may be altered
which may affect older adults sense of appetite (American Dietetic Association, 2005). When a
person is visually impaired it weakens their ability to see or recognize food and can eliminate
visual appeal of food. Visual or sensory losses can also affect the ability of a person to recognize
the pleasures of eating (Amella, 2002). Residents with higher severity of cognitive impairment
often have deficient contrast sensitivity and may have trouble distinguishing between certain
foods, the plate and the physical environment around them (i.e., tablecloth) (Dunne & Dahl
2007).
Factors Associated with Malnutrition and Eating Performance in LTC
Cognitive Impairment
Cognitive impairment is common among residents residing in LTC facilities (Liu, Galik,
Boltz, Nahm, & Resenick, 2015). The number of older adults living with dementia has increased
as they now make up more than two-thirds of the LTC population (Liu et al., 2014; Carrier,
West, & Ouellet, 2007). Dementia may cause a person to act in different or unpredictable ways
(Alzheimer’s Association, 2001). When a person is malnourished the progression of cognitive
decline can be greatly affected (Malara et al., 2014). Residents in early to mid-stages of dementia
commonly acquire taste and smell dysfunctions and are often prescribed medications such as
11

depressants that trigger anorexia and weight loss (Hanson et al., 2013). Prolonged irreversible
eating problems are uncommon at early to mid-stages of dementia (Hanson et al., 2013).
However, eating difficulties such as the inability to effectively plan and carry out a motor act
have been found in individuals with minimal cognitive deficits in the early stages of dementia
(Slaughter & Hayduk., 2012). As the cognitive impairment progresses to more moderate or
advanced stages, the person will likely experience behavioural problems such was wandering,
uncooperative behaviour, restlessness, aggression, hallucinations, sleep disorders, incontinence
and screaming (Garcia et al., 2012; Suominen et al., 2005).
In a study by Slaughter & Hayduk (2012), it was found that the risk of eating disabilities
was 2.6 times greater for residents with more advanced dementia. Those with moderate to
advanced dementia lose the ability to recognize food, may not be responsive to the sense of
hunger or forget to eat or drink as well as forget they have already eaten (Alzheimer’s
Association, 2001; Shatenstein & Ferland, 2000). Eating may become problematic as they may
encounter issues such as trouble closing their mouth, prolonged and poorly coordinated
swallowing, choking or food avoidance due to dysphagia, spillage of food from mouth, pooling
food in mouth, and refusal to eat (Chang & Roberts, 2011; Hanson et al.,2013). In addition, a
weakened and uncoordinated movement of the tongue affects chewing abilities (Galesi et al.,
2013). The study by Namasivayam, Steele & Keller (2015) showed that “reduced tongue
strength was associated with longer meal times, reduced food intake, and the presence of
observable choking and coughing at the meal” (p. 1083). The moderate to advanced stages of
dementia typically cause apraxia or visuospatial dysfunction, which is the inability to execute
complex coordinated movements such as specific hand and leg movements (Hanson et al., 2013;
Alzheimer Society, 2015; Slaughter et al., 2012). Eating difficulties are inevitable among
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residents with dementia and typically progress as the disease advances (Liu et al., 2014). In
addition, eating problems in advanced dementia are universal (Hanson et al., 2013; Lin et al.,
2010).
Malnourished residents with dementia are found to have greater functional impairments
in ADLs (Malara et al., 2014). The ability to feed oneself is the first ADL that an individual can
perform, and it is the last ADL that is lost (Amella, 1999; Liu et al., 2016, Aselage, 2010).
Individuals in early to mid-stage dementia may require more energy for their daily activities and
behavioural issues (Galesi et al., 2013) therefore, nutritional supplementation may be required. It
has been suggested that weight loss may be a beneficial way to assess the relationship between
dementia and nutritional status as it relates to energy expenditure (Galesi et al., 2013).
Additionally, weight loss may indicate that the resident needs more encouragement or eating
assistance at meals (Hanson et al., 2013).
Diet
A therapeutic diet is a diet that is ordered by a physician to help treat a disease or
condition in which certain substances are increased or decreased in the diet (American Dietetic
Association, 2005). Carrier et al. (2007) found a special diet such as a therapeutic diet reduced
the risk of becoming malnourished compared with regular/standard diet. In contrast, others have
observed unintended weight loss with therapeutic diets because of the restriction of unfamiliar
foods or elimination of seasonings, which may make the diet unpalatable (Sloane et al., 2008;
American Dietetic Association, 2005). The American Dietetic Association (2005) suggests that
limiting familiar foods may be counterproductive when trying to maintain weight and minimize
weight loss, especially in individuals with dementia. Dementia residents thrive when they are in
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a familiar routine and when they are surrounded by familiar objects; therefore, providing familiar
meals and foods is essential.
Environmental
Focusing on pleasurable eating (Sloane et al., 2008) and the physical environment at
mealtimes rather than just the food itself, may help improve food intake. When a person has
dementia, a quiet environment, a regular routine, a calm and soothing voice, and a flexible
caregiver/staff member are essential (Alzheimer’s Association, 2001). Absence of environmental
distractions (noise), non-institutional features (tablecloths) and social interactions all contribute
to increased energy intakes in older adults (Reed et al., 2005). Noisy and chaotic dining rooms
from televisions, radio, clattering plates, med carts, and conversations (shouting) between
residents as well as caregivers, can be a distraction to LTC residents during mealtimes (Sloane et
al., 2008). Creating a homelike environment may help prevent overstimulation that often occurs
in large communal dining halls (Reimer & Keller, 2009). Even the smallest changes in the layout
of the room, décor and style of meal service can make a huge difference (Reimer & Keller,
2009). Playing familiar music during mealtimes has been found to decrease agitation and
increase food intake in residents with cognitive impairment (Vucea, Keller, & Ducak, 2014;
Thomas & Smith, 2009).
When eating in a LTC dining room environment compared to a bedroom setting, the
resident is more likely to have adequate food and fluid consumption (Reed et al., 2005; Sloane et
al., 2008). When residents eat in their rooms, they are often served last and their meal may
become cold by the time they are served (Sloane et al., 2008). Additionally, they may not be
positioned properly, putting them at risk for aspiration. Furthermore, health care aides are often
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not present to provide assistance if and when it is needed in the event of choking, or if assistance
needed with eating (Sloane et al., 2008).
Positive social interactions and honoring residents’ needs such as food preferences may
improve quality of life (Keller et al., 2014). Therefore, the types of food service delivery
methods used in each LTC facility may influence food and fluid intake. Tray delivery systems
may represent more of an institutionalized setting and therefore have a negative impact on the
amount of food consumed and increase the risk of malnutrition (Carrier et al., 2007, Keller et al.,
2014). Additionally, the dishes, lids, and food packages that are served on trays are often hard to
manipulate for residents (Carrier et al., 2007).
Decentralized foodservice systems also known as bulk food portioning delivery systems
are proven to be more effective than a centralized system, as it increases food consumption in
residents with dementia (Shatenstein & Ferland, 2000). When food is plated on the unit, it allows
the opportunity for the resident to see and smell the food, interact with staff as well as choose the
meal from a small section of choices (Keller et al., 2014). However, bulk food portioning may
create distractions and more noise during mealtimes (Keller et al., 2014). More research is
needed to look at food service factors and whether or not they are helping or hindering LTC
residents’ quality of life. Making changes to the way the food is served and presented may help
decrease unintentional weight loss and increase caloric intake in LTC facilities (Grieger &
Nowson, 2007; Vucea et al., 2014).
Staffing Levels and Eating Assistance
Person-centered care (PCC) is extremely important in LTC, especially during mealtimes
as varied levels of assistance are needed. PCC is an approach that aims to see the person as an
individual rather than focusing on their illness or abilities that they may have lost (Alzheimer
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Society, 2015). PCC considers the whole person, while considering each individual’s unique
qualities, abilities, interests, preferences and needs (Alzheimer Society, 2015). There are four
themes related to person-centered mealtime care principles that have emerged within the
literature. They are: 1) Providing choices and preferences; 2) Showing respect; 3) Supporting
independence; and 4) Promoting social interaction (Reimer & Keller, 2009). Mealtimes should
meet the resident’s biological, social, psychological, moral and spiritual needs (Reimer & Keller,
2009). Residents look forward to mealtimes; it is often the highlight of their day and it provides
an opportunity for social interaction and relationships between other residents as well as their
caregivers (Keller et al., 2014).
Poor food intake and weight loss in residents with cognitive impairment may not
necessarily be due to the inability to eat independently, but more so due to factors related to
eating assistance (Chang & Roberts, 2011). Factors such as failure to help residents eat
independently, no eating assistance, social isolation during mealtimes, and inadequate staff
training/education, all contribute to the high rates of malnutrition in residents in LTC (Bostrom
et al., 2011; Chang & Roberts, 2011; Simmons, Osterweil, & Schnelle, 2001; Lou et al., 2007).
When adequate amounts of monitoring and assistance are provided, it positively improves
nutritional intake and quality of life among LTC residents (Lin et al, 2010; Reed et al., 2005).
This is especially true when one-on-one assistance is provided during mealtimes (Lin et al.,
2010; Liu et al., 2015).
Staffing levels such as staff shortages and the length of time required to assist a
dependent older adult greatly affects the nutritional status of LTC residents (American Dietetic
Association, 2005). When residents are provided with longer eating times it improves nutritional
status (Chang & Roberts, 2011). A rushed approach to eating assistance may stimulate anxiety in
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not only the resident, but also the caregiver (Sloane et al., 2008). Simmons et al. (2001) found
that on average the total amount of assistance given to residents by staff or caregivers at
mealtimes is a mere six to ten minutes, which is not nearly enough time to provide adequate
assistance. The short amount of allotted time for each resident is likely due to the high demand of
residents who require full eating assistance and understaffing of the LTC facility. An average of
35-40 minutes has been shown to be the appropriate amount of time for residents to respond and
receive an adequate amount of food intake (Simmons & Schnelle, 2006). A rushed approach and
a short amount of time provided to assist at meals can cause unintentional weight loss and may
impact their overall quality of life (Sloane et al., 2008). Providing longer amounts of time may
be beneficial and allow the residents a comfortable quantity of time to finish their meals (Bunn et
al., 2016).
Excessively or unnecessarily assisting a person with eating could alter how much the
individual consumes, impacting their well being and overall quality of life. Several studies have
found that staff in LTC tend to focus on the mechanical task of eating and often overlook the
resident’s individual needs and abilities during mealtimes (Hung & Chaudhury, 2011; Pelletier,
2004). This type of eating assistance not only affects the meal experience, but also negatively
impacts the personhood/dignity of a resident with dementia (Hung & Chadbury, 2011). Residents
should be encouraged to eat independently rather than be “force fed” (Liu et al., 2016). Verbal
assistance by staff encouraged residents to continue with eating tasks and promotes independent
eating (Liu et al., 2015). When providing assistance, staff should rely on cues from residents
such as turning their head away which signals that they have had enough, or leaning forward and
opening their mouth which signals they want more to eat (Lin et al., 2010). At the end of the day,
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staff should be helping residents thrive, especially vulnerable residents like those with cognitive
impairment.
When assisting a person with cognitive impairment, it is fundamental to match the level
of assistance to the needs and capabilities of the resident (Sloane et al., 2008). The level of
assistance that is needed during mealtimes varies with as little as setting up the meal, opening
packages, encouragement, and partial assistance with specific foods to full eating assistance
(Keller et al., 2014). The attitude and overall perception that staff display has huge impact on
how much the resident will consume (American Dietetic Association, 2005). Positive energy and
attitudes may improve how much an individual consumes (American Dietetic Association,
2005). When staff value the social aspect of mealtimes and find ways to respect and honour the
residents, it creates a positive dining experience and increases food intake (Reimer & Keller,
2009). Health care professionals such as nurses and aides see first-hand what the residents are
eating and may be the first to realize when a resident is having difficulty eating (Lou et al., 2007;
Lin et al., 2010).
Family caregivers often express that assistance at mealtimes is less than what is actually
needed so they feel obligated to go help their loved ones during mealtimes (Hanson et al., 2013).
When family assist with eating, residents are found to have higher food intake (Lin et al., 2010).
This could be due to the type of care that is being provided as a family member may put the
resident at ease by touching, cueing and encouraging the resident. Additionally, a sense of
familiarity may be comforting to residents with cognitive impairment. Encouraging families to
visit at mealtimes may be desirable as family can reassure and make residents feel at ease (Lin et
al., 2010).
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Providing training for staff may increase the amount of PCC as well as decrease the
prevalence of malnourished residents. When staff is inconsistently assigned and have inadequate
training, they are unaware of individual resident cues and are unable to identify eating
difficulties (Lin et al., 2010). For many residents with dementia, abilities and initiative change
from meal to meal (Gibbs-Ward & Keller, 2005). Therefore, one cannot assume that the daily
needs of the resident are the same (Lin et al., 2010).
Implications for Health Care
In the next 30 years, demand for LTC required by dementia patients will increase over 10
times the current demand (Canadian Nurses Association, 2016). It is evident that better strategies
are needed in LTC to help alleviate inadequate food and fluid intake in LTC. In theory, several
of the risk factors associated with malnutrition are reversible (Woo et al., 2005). Future
interventions should not solely focus on improving food intakes, but rather improving mealtimes
among older adults in LTC (Keller et al., 2015). Interventions that target eating assistance at
mealtimes may help improve mealtimes and quality of life in residents with cognitive
impairment residing in LTC.
Interventions such as training/education programs may be beneficial so that staff are
aware of how to appropriately assist those who have cognitive impairment. Evidence has shown
that approximately 50% of LTC residents who require total eating assistance are able to consume
some of their food independently when small environmental changes and supports are provided.
(Keller et al., 2014). Actions or behaviours of mealtime staff such as interruptions, failure to
respond to resident cues or removing the tray can cause the resident to stop eating (Amella,
2002). Staff should be knowledgeable and attentive when assisting at mealtimes and rely on
resident’s cues and prompts.
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Interventions that target improving the meal environment may be needed, such as
providing adequate lighting, and reducing noise in LTC dining areas (Keller et al., 2014).
Creating a warm and positive atmosphere for the residents during mealtimes has shown to be
positively correlated with increase food intake. To implement these recommendations, multiple
organizational levels are needed. This includes the residents, all staffing levels and even the
family members or caregivers (Keller et al., 2014).
It is imperative to support residents to be as self-sufficient as possible, such as
encouraging them to eat themselves. Some examples of ways to do this include offering finger
(bite-size) foods to make it easier for the person to manipulate and providing a bowl instead of
plate (Alzheimer Association, 2017b). Additionally, when appropriate assistance is provided at
mealtimes it may promote increased and adequate intake of food (Verbrugghe et al., 2013).
Individuals with greater severity of cognitive impairment require adequate and person-centered
eating assistance. Focusing on eating performance rather than solely focusing on nutritional
intake is essential. Eating independently by oneself is an important indicator of quality of life for
residents in LTC (Liu et al, 2016). The progression of dementia is inevitable, but improving the
quality of care for residents in LTC may improve their overall quality of life. Abdelhamid et al.
(2016) suggest that randomized trials should be tailored for residents with dementia at each stage
of the disease. Older adults with greater severity in cognitive impairment often require total
eating assistance and are prescribed puree or fluid diets, whereas many older adults with mild
dementia are still able to eat independently with or without assistance. Therefore, providing
training to staff on how to help these individuals maintain their independence is essential.
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Research Gaps
Research involving residents with cognitive impairment is generally limited as obtaining
informed consent and level of impairment is challenging. There is evidence that shows that
providing appropriate eating assistance at meals may increase food and fluid intake in LTC
residents with cognitive impairment. However, few studies exist focusing specifically on eating
assistance and its impact on energy intake, while some use observational methods failing to
calculate usual intake. More research is needed to examine the factors that contribute to better
energy intake in residents with cognitive impairment in LTC.
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CHAPTER 3
METHODOLOGY
The Making the Most of Mealtimes Study (M3)
Data previously collected from the Making the Most of Mealtimes Study (M3) was
utilized for this research project. The M3 Study is a large, comprehensive, multi-site cross
sectional study examining the determinants of food and fluid intake of older adults in LTC
homes across Canada. This was accomplished by examining three domains: meal quality (e.g.,
taste, preferences), mealtime experience (e.g., dining room size, ambiance), and meal access
(e.g., number of staff to assist, eating capacity) (Keller et al., 2015). Data collection for the M3
study took place from February 2015- December 2015 in four Canadian provinces: Alberta,
Manitoba, Ontario, and New Brunswick. Twenty residents were randomly selected from 32 LTC
homes (eight per province), 160 residents per province with a total of 639 residents. The LTC
sites were selected based on their diversity in regards to type of facility (profit/not for profit),
size, and special characteristics (ethnicity/cultural). In each province, data were collected by two
trained research assistants, a project coordinator and a dental hygienist. Participants were
included in the M3 study if they met the following criteria: ≥ 65 years of age, medically stable
residing in selected units, resided in the LTC home for at least one month, able to give consent or
have an alternative decision maker provide consent on their behalf, and eat most or all meals in
the LTC dining room. Exclusion criteria included the following: resided in LTC home for less
than a month, medically unstable, on respite admission, requires tube feeding, at the end of life,
does not routinely eat in the dining room areas, and unable to speak English (French and
Cantonese in two other provinces).
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Over 200 variables using a variety of measurements was collected at the resident, home and
government levels. Person-centered practices, eating behaviours, food intake, mealtime
environments, and home level variables of food cost, production and delivery were determined.
Mealtime environment measures included the Dining Environment Assessment Protocol (DEAP)
and Mealtime Scan (MTS). The DEAP examined the physical dining space and the MTS
assessed the dining environment during meals. More details about the M3 protocol can be found
elsewhere (Keller et al., 2017b).
Ethics
Ethics was approved by the Research Ethics Boards at the Universities of Alberta,
Manitoba, Waterloo, Moncton and the University Health Network, Toronto (Appendix A).
Ethics approval was also obtained from LTC homes with individual review committees.
Informed consent was obtained from all participants or their alternative decision makers.
Methods for Current Research Study
Population of Interest
The population of interest for this research project was cognitively impaired residents from
the Making the Most of Mealtimes (M3) study, who had a Cognitive Performance Scale (CPS)
score of 3 (moderate) - 6 (very severe) (Morris et al., 1994). In total, 353 out of 639 LTC
residents (55.2%) from the M3 study were included.
Data Collection
This research project utilized secondary data from the M3 study. The following data
collection measurements were used for the data analysis as they related to the research questions
described in Chapter One.
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Food and Fluid Intake
A three-day food and fluid intake assessment (Appendix B) for each participant (observed
and measured) for breakfast, lunch and supper was carried out on three non-consecutive days
(two weekdays and one-weekend day) for four weeks per site on five participants per week (total
of 9 assessments). This captured the average energy intake of each participant. To minimize error
and promote efficiency in data collection, the food intake for groups of five residents was
assessed each week based on seating arrangements in the dining room. Two dietary assessment
methods were used: 1) Weighed: all foods served and the food left on the plate after the meal,
and 2) Observed: beverages and side dishes were estimated through observation prior, during,
and after the meal. The main plate was weighed as each food was served at the beginning of the
meal and leftovers were weighed at the end of the meal to determine amount consumed. Snacks
that were consumed between meals were recorded by LTC staff (including oral supplements).
Micronutrient supplements, oral nutritional supplements or meal replacements (Ensure or
Resource) were recorded. The number of staff serving, staff assisting with eating,
family/volunteers assisting and residents leaving the dining room and/or wandering extensively
was documented. Recipes were requested from each site, however not all sites were able to
provide every recipe. In this situation, recipes were obtained from Food for Fifty (13 th edition).
All recipes were entered into the Food Processor Nutrient Analysis Software (ESHA Inc, 2015,
version 10.14.2, Salem, Oregon).
Resident Meal Observations
Resident Meal Observations (Appendix C) consisted of two parts: the Edinburgh Feeding
Evaluation in Dementia Questionnaire (Ed-FED) and the Mealtime Relational Care Checklist
(M-RCC). The Ed-FED is a valid and reliable observational instrument commonly used to
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identify eating difficulties and help define the level of assistance needed (Stockdell & Amella,
2008; Keller et al., 2017b; Watson & Dreary, 1997). The Ed-FED scores eating challenges and
assistance required used 10 items which are scored on a 3-point rating scale (1-3) (Never/Not
Applicable, Sometimes, Often) (Keller et al., 2017b; Watson & Dreary, 1997). Total scores
range from 10 to 30, where 10 is the lowest score indicating no observed eating challenges, and
30 is the highest score indicating high eating challenges. Nine additional items were also
recorded to look at further eating challenges and were scaled to be consistent with the Ed-FED
(Keller et al., 2017b; Watson & Dreary, 1997). The Mealtime Relational Care Checklist (MRCC) examines mealtime practices of care staff. It includes 26 positive and their contrasting
more negative behaviours (Keller et al., 2017b; Keller, H. H., Chaudhury, H., Pfisterer, K. J., &
Slaughter, S. E. 2017). The M-RCC focused on care staff practices that were dignified, supported
resident participation during mealtimes, promoted social interaction among residents and care
staff, and attended to key hospitality concepts. Research assistants recorded via observation
eating behaviours, how staff interacted with residents, eating assistance, and social interaction
once per day for three days of observation. In addition to the checklist, extra notes were taken if
observations were out of the ordinary (Keller et al., 2017b).
Relational Behaviour Scale
The Relational Behavioural Scale (RBS) (Appendix D) is a validated and reliable tool
which investigates the types of behaviours carried out during an eating assistance care episode
(Keller et al., 2017b; McGilton et al., 2012). The RBS is a three-item measure used to assess the
quality of assistance that was provided by the staff or caregiver. The scale consists of three
domains or subscales: 1) stays with the resident during the care episode, 2) pace of care, and 3)
focus of care. Each of the subscales is rated on a 7-point semantic rating scale. The scores range
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from 3 -21, where the total score is derived by summing the totals of all three subscales. A score
of 0 represents a low negative level of relational behaviours and a total score of 21 represents a
high positive level of relational behaviours. During the M3 study, the RBS was only used for
those requiring total eating assistance and completed alongside the meal observations. This was
completed once per day for three days of observation.
Minimum Data Set
The Minimum Data Set (MDS) (Appendix E) is a component of the interRAI designed to
report functional dependence, cognitive impairment and many other resident characteristics.
These interRAI tools are standardized assessment instruments and have been found to be reliable
and valid when tested. (Keller et al., 2017b; Morris, Fries & Morris, 1999; Morris et al., 1994;
Smart et al., 2011). The interRAI Activities of Daily Living hierarchy scale (Appendix F) is a
measure of ADL performance based on eating, locomotion, toilet use and personal hygiene. The
scores range from 0-6, where lower scores indicate independence and higher scores indicate
greater decline (progressive loss) in ADL performance (Canadian Institute for Health
Information, 2011). There is also one additional category which records if the activity did not
occur during the time period (Morris et al., 1999). The interRAI Cognitive Performance Scale
(CPS) (Appendix G) evaluates a person’s cognitive impairment. It combines information on a
person’s ability to make daily decisions, their ability to make themselves understood and their
memory impairment. The CPS is based on a 7-point scale, where a score of 0 represents a person
who is experiencing no difficulties and 6 indicates that the person has very severe
cognitive/memory problems and is unable to make daily decisions, make themselves understood
or feed themselves. A person who is comatose would likely receive a score of 6 (Canadian
Institute for Health Information, 2010).
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Resident Chart Review
Residents’ medical charts (Appendix H) were reviewed to identify demographic information,
number of months since admission, total number of formal diagnoses (i.e., stroke, depression,
diabetes, etc.), total number of medications, total number of vitamin/mineral supplements, diet
texture prescribed, prescribed liquid consistency, diet prescription (i.e., high protein, renal, etc),
oral nutritional supplements (ONS) prescribed, weight history and body measurements (used for
ulna BMI).
Mini Nutritional Assessment- Short Form
The Mini Nutritional Assessment Short Form (MNA-SF) (Appendix I) is a short reliable and
valid screening tool used to assess nutritional risk (Kaiser et al., 2009). The MNA-SF scores
range from 0 – 14, where a higher score (12-14) indicates normal nutritional status, mid scores of
(8-11) show a risk of malnutrition, lower scores (0-7) indicate that the resident is malnourished.
Information about MNA-SF was collected by the M3 project coordinators during chart reviews
(BMI, weight change/loss, change in food intake, mobility, psychological stress or
neuropsychological problems).
Patient Generated - Subjective Global Assessment
The Patient-Generated Subjective Global Assessment (PG-SGA) (Appendix J) is a reliable
and valid modified version of the SGA that is used to assess nutritional status (Keith, 2008). The
PG-SGA was designed for oncology outpatients to provide more landmarks for a physical exam
as well as risk factors for poor food intake (Keller et al., 2017b; Bauer, Capra & Ferguson,
2002). The scored PG-SGA consists of a medical history (weight loss, nutrition impact
symptoms, intake, and functional capacity) using a check box format and a physical examination
assessing fat, muscle stores, and fluid status (Keith, 2008; Desbrow et al., 2005). For each
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component of the PG-SGA, rating scores (0 to 4) are given depending on the impact on
nutritional status. Typical scores range from 0 to 35, with a higher score reflecting a greater risk
of malnutrition (Desbrow et al., 2005). In the M3 study, family or caregivers of residents with
cognitive impairment were also interviewed on day of completion for risk factors associated with
food intake (e.g., chewing problems).
Screening Tool for Acute Neuro Dysphagia
The Screening Tool for Acute Neuro Dysphagia (STAND) (Appendix K) is a standardized
brief screening protocol that determines a resident’s risk of dysphagia (Keller et al., 2017b;
Shepard et al., 2007). STAND is validated with 92% sensitivity and 60% specificity for detecting
aspiration (Keller et al., 2017b; Shepard et al., 2007). Screening tests such as the STAND are
scored as a pass/fail and only give an idea of the risk of a condition. Residents were asked about
their swallowing ability and monitored during consumption of apple sauce, water, and a dry
swallow. Residents were not eligible if they were already at risk of dysphagia or on thickened
fluids. The dysphagia risk variable is a composite variable where risk is defined as: a) resident
already on thickened fluids, or b) failed STAND or c) coughing or choking observed at meals by
the M3 researchers.
Oral Health Exam
A standardized oral assessment (Appendix L) based on the Canadian Health Measures
Survey was used to examine dentition and oral health (Keller et al., 2017b). All oral assessments
were completed by trained dental hygienists in each province.
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Data Entry and Cleaning Measures
Entering the data was carried out by the research assistants in each province. Individual food
items that were weighed and observed for each resident were entered into the Food Processor
Nutrient Analysis Software (ESHA Inc, 2015, version 10.14.2, Salem, Oregon). When specific
foods were not found in the database, a comparable brand was used which had similar nutrient
compositions. All data was double checked after each entry to ensure consistency and to
minimize errors. To increase efficiency, reliability and validity, cleaning of the data was
performed separately in each province, followed by a final cleaning of all the data at the
University of Waterloo by the M3 data analyst Jill Morrison (MSc.).
Data Analysis
The data was statistically analyzed by K. Mann using the statistical analysis program
Statistical Package for Social Sciences (SPSS) release 24.0 for Windows (IBM Corporation
2016). Table 3.1 provides a summary of the data analyses for each research question previously
presented in Chapter 1. Descriptive statistics (means, standard deviations, frequencies, ranges,
percentages) were conducted for persons with cognitive impairment and were separated by sex.
Energy intake was compared using kilocalorie per kilogram of bodyweight as well as
kilocalories for specific analyses. A frequency distribution was used to estimate the proportion of
persons with cognitive impairment whose energy intake was higher or lower than the average of
30 kcal/kg bodyweight as caloric requirements for older adults in LTC under moderate stress can
be met at 25-35 kcal/kg/day (Bales & Ritchie, 2009). The M3 study did not measure the physical
activity level of residents therefore estimated energy requirements could not be calculated. To
estimate the mean energy intake (kcal/kg bodyweight) in LTC residents with cognitive
impairment, a 95% confidence interval was constructed.
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A multiple linear regression model, adjusting for age and sex, was completed using
energy intake (kilocalories) and multiple resident level variables of interest to determine factors
independently associated with energy intake. Resident level factors refer to variables that were
collected at the resident level as opposed to the unit or home level. A p ≤ 0.2 cut point for
bivariate associations was used to determine which variables were candidates to include in the
initial full regression model (Hosmer & Lemeshow, 2000). The p ≤ 0.2 cut point was used to
avoid leaving out potential confounding variables (Hassard, 1991). A backwards stepwise
selection technique was carried out to remove variables from the model and come to a final
parsimonious model. Dummy variables were created for two categorical variables (CPS score
and eating assistance at meals) that had more than two levels. The continuous dependent variable
was energy intake.
Independent samples t-tests were completed to assess how the energy intake
(kilocalories), the continuous dependent variable, varied between the Ed-FED, Other Eating
Behaviours and the M-RCC variables. The Ed-FED, Other Eating Behaviours and M-RCC
variables were all transformed into dichotomous variables summarized across three days of
observation where: 0 - indicated that the event/behaviour was not observed at all over the three
(or less) meals where observations were made and 1- indicated that the event/behaviour occurred
at least once. Additionally, a linear regression was completed using energy intake and relational
behavior scale (RBS) items averaged across three days of observation. Each of the RBS
subscales were transformed from 7-point semantic rating scale to continuous variables.
If any data for the descriptive statistics and/or confidence interval output were missing or
incomplete, it was excluded from the analysis. All deleted information was recorded in the
results table and is indicated by the “n” value. For the bivariate analyses and multiple
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regressions, the pairwise deletion method was followed. In pairwise deletion, when data is
missing for one or two variables, it is excluded from the analysis (Zhang & Wang, 2013).
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Table 3.1. Data Analyses Summary of Research Questions
1. What is the average energy (kcal/kg bodyweight) in LTC residents with cognitive impairment? What proportion of LTC
residents with cognitive impairment do not meet the accepted energy intake of 30 kcal/kg bodyweight?
M3 Tool
Food Intake

Variable
Type of Variable
3-day Average Food and
Fluid Intake

Independent Variable

3-day Average Food and
Fluid Intake

N/A

N/A
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Dependent
Variable
Energy
intake
(kilocalorie
per kg of
bodyweight)
% higher &
lower than 30
kilocalories
per kg of
bodyweight

Data
Analysis
Mean with
Confidence
Interval
Proportion
with
Confidence
Interval

2. What factors at the resident level are independently associated with energy intake (kcal) in LTC residents with cognitive
impairment?
M3 Tool
Resident Chart
Review

Variable
Personal Information

Body Assessment
measures
Medications
Food/Fluid Prescriptions

Independent Variable
Sex-male (categorical)
0. No
1. Yes- Male
Age (continuous)
Months since admission
Ulna BMIa (continuous)

Dependent
Variable
Energy
intake (kcal)

Data
Analysis
Multiple
Linear
Regression
(Backwards
stepwise
using P
value < 0.2)

Total number of drugs and vitamins (continuous)
Total number of vitamin/minerals (continuous)
Modified texture (categorical)
Continued…

0. No (includes regular and soft/bite sized
1. Yes (minced/moist, pureed, liquidized)
Thickened consistency liquids prescribed (categorical)
0. No, regular thin liquids
1. Yes, thickened fluids
Any diet prescription (categorical)
0. No, diet prescription
1. Yes, diet prescription
Prescribed Oral Nutrition Any ONS Prescribed at any time of day (categorical)
Supplements
0. No
1. Yes
Diagnoses
Total number of formal diagnoses, not including
“other” (continuous)
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Minimum
Data Set
(MDS)

Mealtime
Observation

Mini Nutritional
Assessment-Short Form
screen score
Cognitive Performance
Scale (CPS)

Activities of Daily
Living (ADL) -Long
Form Score
Aggressive Behaviour
Scale (ABS)
Mealtime Relational
Care Checklist (M-RCC)
Meal Details
Challenging Mealtime
behaviors

MNA-SF total score (continuous)
CPS Score (categorical)
3. Moderate
4. Moderate/Severe
5. Severe
6. Very Severe
Total ADL score based on the sum of 7 sub-scoresb
(continuous)
Sum of scores for 4 behavioral symptomsc
(continuous)
Three-day average positive: negative ratio Person
Centred Care (PCC) ratio (continuous)
Average duration of each meald (continuous)
Did the resident wander at any meal? (categorical)
0. No
1. Yes
Continued…

Edinburgh Feeding
Evaluation in Dementia
(Ed-FED)

Adapted
Screening
Tool for Acute
Neuro
Dysphagia
(STAND)
Oral Health
Exam

Dysphagia Risk

Three-day average Ed-FED scoree (continuous)
Physical assistance required during mealtimes
(categorical)
0. Never
1. Sometimes
2. Often
Is resident at risk for Dysphagia?f (categorical)
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Total natural teeth (continuous)
Any issue with denture fit (upper or lower)?
(categorical)
0. No
1. Yes
Oral status likely to affect food intake (categorical)
0. No/unlikely
1. Yes, potential significant impact
3. What eating assistance factors are associated with energy intake (kcal) in LTC residents with cognitive impairment?
M3 Tool
Mealtime
Observation

Oral Health Exam

Variable
Ed-FED

Independent Variable
Does the resident require close supervision while
feeding/eating? (categorical)
0. Event never/rarely displayed at meal
1. Event displayed sometimes/often during at
least one meal
Does the resident require physical help with
feeding/eating? (eating assistance) (categorical)
0. Event never/rarely displayed at meal

Dependent
Variable
Energy
intake
(kilocalories)

Data
Analysis
T-test and
linear
regression

Continued…
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1. Event displayed sometimes/often during at
least one meal
Is there spillage while feeding/eating? (categorical)
0. Event never/rarely displayed at meal
1. Event displayed sometimes/often during at
least one meal
Does resident tend to leave food on plate at the end of
meal? (categorical)
0. Event never/rarely displayed at meal
1. Event displayed sometimes/often during at
least one meal
Does the resident refuse to eat? (categorical)
0. Event never/rarely displayed at meal
1. Event displayed sometimes/often during at
least one meal
Does the resident spit out his food? (categorical)
0. Event never/rarely displayed at meal
1. Event displayed sometimes/often during at
least one meal
Is there spillage of food out of the mouth?
(categorical)
0. Event never/rarely displayed at meal
1. Event displayed sometimes/often during at
least one meal
Does the resident turn his head away while being fed?
(categorical)
0. Event never/rarely displayed at meal
1. Event displayed sometimes/often during at
least one meal
Does the resident refuse to open his mouth?
(categorical)
0. Event never/rarely displayed at meal
Continued…

Other Eating
Behavioursg
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1. Event displayed sometimes/often during at
least one meal
Does the resident refuse to swallow? (categorical)
0. Event never/rarely displayed at meal
1. Event displayed sometimes/often during at
least one meal
Does the resident receive close supervision with
feeding/eating? (categorical)
0. Event never/rarely displayed at meal
1. Event displayed sometimes/often during at
least one meal
Does the resident receive verbal prompting?
(categorical)
0. Behaviour never/rarely displayed at meal
1. Behaviour displayed sometimes/often during
at least one meal
Does the resident use adaptive utensils to eat?
(categorical)
0. Behaviour never/rarely displayed at meal
1. Behaviour displayed sometimes/often during
at least one meal
Does the resident appear distracted? (categorical)
0. Behaviour never/rarely displayed at meal
1. Behaviour displayed sometimes/often during
at least one meal
Does the resident treat the food in unusual way?
0. Behaviour never/rarely displayed at meal
1. Behaviour displayed sometimes/often during
at least one meal
Does the resident lack energy to eat?
0. Behaviour never/rarely displayed at meal
1. Behaviour displayed sometimes/often during
at least one meal
Continued…
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Relational
Behaviour
Scale (RBS)

Does the resident appear to have chewing problems?
0. Behaviour never/rarely displayed at meal
1. Behaviour displayed sometimes/often during
at least one meal
Does the resident cough during the meal?
0. Behaviour never/rarely displayed at meal
1. Behaviour displayed sometimes/often during
at least one meal
Does the resident choke during the meal?
0. Behaviour never/rarely displayed at meal
1. Behaviour displayed sometimes/often during
at least one meal
Mealtime Relational
0. Did not wait for assistance with food in front
Care Checklist (M-RCC)
of them
1. Waits for assistance with food in front of them
0. Had napkin used to wipe their mouth
1. Had an apron or washcloth used to wipe their
mouth
0. Was continually assisted
1. Stopped being assisted staff left
0. Received one-on-one assistance
1. Was assisted at the same time as other
residents
0. Was given enough time when assisted to eat
1. Was rushed when assisted to eat
0. Was told what they were eating when assisted
1. Was not told what they were eating when
assisted
0. Assisted by staff using safe practices
1. Assisted by staff using safe practices
Behaviour Group
Three-day average score (continuous)
Altering the Pace of Care Three-day average score (continuous)
Focus of Care
Three-day average score (continuous)
Continued…

a

Height is estimated with use length of forearm (Ulna) in BMI calculation [(current weight/Ulna estimated height) 2]
b
Sum of ADL 7 sub-scores: personal hygiene, dressing upper body, dressing lower body, locomotion, toilet use, bed mobility, &
eating
c
Sum of scores for 4 behavioural symptoms: verbal abuse, physical abuse, socially inappropriate/disruptive, & resists care
d
Nine meals in total per resident
e
Ed-FED Score ranges from 10-30, where a score of 10 represents no observation of eating challenges and 30 represents the highest
observation of eating challenges
f
Dysphagia risk is a composite variable – risk defined as: a) already on thickened fluids, b) failed STAND or c) coughing or
choking observed at meals by M3 researchers
g
Other Eating Behaviours Score ranges from 9-27, where a score of 9 represents no observation of Other Eating Behaviours and 27
represents the highest observation of Other Eating Behaviours
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CHAPTER 4
THE ASSOCIATION OF EATING ASSISTANCE WITH ENERGY INTAKE OF LONG
TERM CARE (LTC) RESIDENTS WITH COGNITIVE IMPAIRMENT: THE MAKING
THE MOST OF MEALTIMES STUDY (M3)

Introduction
The demand for LTC in Canada is increasing dramatically as the population continues to
age. Individuals living in a LTC environment are more likely to have deterioration of their
health and functional abilities, and are more chronically ill (Public Health Agency of Canada,
2010; American Dietetic Association, 2005). The prevalence of malnutrition in LTC facilities
varies from 3%-83%, due to poor food and fluid intakes (Chang & Roberts, 2011; Lengyel,
Whiting, & Zello, 2008; Reed, Zimmerman, Sloane, Williams, & Boustani, 2005; Woo, Chi,
Hui, Chan & Sham, 2005; Sitter & Lengyel, 2011; Reimer & Keller, 2009, Lou et al., 2007,
Keller et al., 2017a). Malnutrition in LTC is commonly seen as undernutrition, as residents do
not consume adequate amounts of energy and nutrients (Meijers, Schols, & Halfens, 2014;
Bostrom, Van Soest, Kolewaski, Milke & Estrabrooks, 2011). Malnutrition places older adults at
risk for infections, delayed wound healing, pressure sores, functional limitations, morbidity, and
mortality (Lou, Dai, Huang, & Yu, 2007).
Cognitive impairment may impact a person’s ability to eat independently and is often
related to multiple eating difficulties (Bell, Tamura, Masaki & Amella, 2013). Therefore, eating
assistance is often required at meals to meet residents with cognitive impairment nutritional
needs. The level of assistance that is needed during mealtimes may include setting-up the meal,
opening packages, encouragement, partial assistance, and/or full eating assistance for residents
with eating difficulties (Keller et al., 2014). When assisting a person with cognitive impairment
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it is fundamental to match the level of assistance to the needs and capabilities of the resident in a
dignified manner (Sloane et al., 2008; Reimer et al., 2009). If adequate amounts of monitoring
and assistance are provided, it may positively improve nutritional intake and overall quality of
life among LTC residents with cognitive impairment (Lin et al, 2010; Reed et al., 2005).
The research objectives of this study were to identify factors that may influence energy
intake of residents from the Making the Most of Mealtimes (M3) study with cognitive
impairment as well as examine the association of eating assistance on energy intake.

Methods
The Making the Most of Mealtimes Study (M3)
Data previously collected from the Making the Most of Mealtimes Study (M3) was utilized
for this research project. The M3 Study is a large, comprehensive, multi-site cross sectional study
examining the determinants of food and fluid intake of older adults in 32 diverse LTC homes
across Canada. This was accomplished by examining meal quality, mealtime experience, and
meal access. Data collection for the M3 study took place from February 2015- December 2015 in
four Canadian provinces: Alberta, Manitoba, Ontario, and New Brunswick. Twenty residents
were randomly selected from 32 LTC homes (eight per province), 160 residents per province
with a total of 639 residents. For this research study, data previously collected from the M3 study
was utilized. More details about the M3 protocol can be found elsewhere (Keller et al., 2017b).
The Sample
The population of interest for this research project was cognitively impaired residents
from the Making the Most of Mealtimes (M3) study, who had a Cognitive Performance Scale
(CPS) score of 3 (moderate) - 6 (very severe) (Morris et al., 1994). In total, 353 out of 639 LTC
residents (55.2%) from the M3 study were included.
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Variables
Food and Fluid Intake
A three-day food and fluid intake assessment (Appendix B) was completed for each
resident (observed and measured) for breakfast, lunch and supper on three non-consecutive days
(two weekdays and one-weekend day) for a total of 9 assessments. Beverages and side dishes
were measured by estimation when weighing was not feasible. Snacks (including oral
supplements) that were consumed between meals were recorded on a sheet by LTC staff.
Physical activity was not recorded during the M3 study; therefore, estimated energy
requirements could not be calculated. For this specific analysis only, energy intake was
calculated using kcal/kg of bodyweight. For all other analyses energy intake (kilocalories) was
used.
Resident Meal Observations
Resident mealtime observations (Appendix C) were completed once per day for three days
of observation using the Edinburgh Feeding Evaluation in Dementia Questionnaire (Ed-FED)
and Mealtime Relational Care checklist (M-RCC). The Ed-FED is a valid and reliable
observational instrument commonly used to identify eating difficulties and help define the level
of assistance needed (Stockdell & Amella, 2008; Keller et al., 2017b; Watson & Dreary, 1997).
The Ed-FED total scores range from 10 to 30, where a higher score indicates more eating
challenges. Nine additional items were also recorded to examine further eating challenges and
scaled to be consistent with Ed-FED (Keller et al., 2017b; Watson & Dreary, 1997). The
Mealtime Relational Care Checklist (M-RCC) examined mealtime practices of care staff and
included 26 positive and their contrasting more negative behaviours (Keller et al., 2017b;
Lengyel et al., 2016).
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Relational Behaviour Scale
The validated Relational Behavioural Scale (RBS) (Appendix D) is a three- item measure
used to investigate the types of behaviours carried out during an eating assistance care episode
(Keller et al., 2017b; McGilton et al., 2012). The scale consists of three domains or subscales: 1)
stays with the resident during the care episode, 2) pace of care, and 3) focus of care. Each of the
subscales are rated on a 7-point semantic rating scale. The scores range from 3-21, where the
total score is derived by summing the totals of all three subscales. A score of 0 represents a low
negative level of relational behaviours where higher scores represent more positive relational
behaviours. The RBS was only completed for those requiring total eating assistance.
Minimum Data Set
The Minimum Data Set (MDS) (Appendix E) collected a variety of variables, but for this
study the Activities of Daily Living (ADL) (Appendix F) and Cognitive Performance Scale
(CPS) (Appendix G) were analyzed. The ADL hierarchy scale measured performance based on
eating, locomotion, toilet use and personal hygiene. The scores range from 0-6, where lower
scores indicate independence and higher scores indicate greater decline (progressive loss) in
ADL performance (CIHI, 2013). The CPS evaluates a person’s cognitive impairment by
examining a person’s ability to make daily decisions, ability to make themselves understood, and
their level of memory impairment. The CPS is based on a 7-point scale, where a score of 0
represents a person who is experiencing no difficulties, whereas a 6 indicates that the person has
very severe cognitive/memory problems and is unable to make daily decisions, make themselves
understood or feed themselves. A person who is comatose would likely receive a score of 6
(CIHI, 2010).

42

Resident Chart Review
Residents’ Chart Review (Appendix H) identified the following variables: demographic
information, number of months since admission, total number of formal diagnoses (i.e., stroke,
depression, diabetes, etc.), total number of medications, total number of vitamin/mineral
supplements, diet texture prescribed, prescribed liquid consistency, diet prescription (i.e., high
protein, renal, etc.), oral nutritional supplements (ONS) prescribed, weight history, and body
measurements (used for ulna BMI). All diagnoses were pre-existing and gathered from the
resident’s medical chart.
Screening Tool for Acute Neuro Dysphagia
The Screening Tool for Acute Neuro Dysphagia (STAND) (Appendix K) is a standardized
brief screening protocol that determines a resident’s risk of dysphagia (Keller et al., 2017b;
Shepard et al., 2007). STAND is validated with 92% sensitivity and 60% specificity for detecting
aspiration (Keller et al., 2017b; Shepard et al., 2007). Screening tests such as the STAND are
scored as a pass/fail and only give an idea of the risk of a condition. Residents were asked about
their swallowing ability and monitored during consumption of apple sauce, water, and a dry
swallow. Residents were not eligible if they were already at risk of dysphagia or on thickened
fluids. The dysphagia risk variable is a composite variable where risk is defined as: a) resident
already on thickened fluids, or b) failed STAND or c) coughing or choking observed at meals.
Patient Generated - Subjective Global Assessment
The Patient Generated - Subjective Global Assessment (PG-SGA) (Appendix J) is a reliable
and valid modified version of the SGA that is used to assess nutritional status (Keith, 2008). The
PG-SGA was designed for oncology outpatients to provide more landmarks for a physical exam
as well as risk factors for poor food intake (Keller et al., 2017b; Bauer et al., 2002). The scored
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PG-SGA consists of a medical history (weight loss, nutrition impact symptoms, intake, and
functional capacity) using a check box format and a physical examination assessing fat, muscle
stores, and fluid status (Keith, 2008; Desbrow et al., 2005). For each component of the PG-SGA,
rating scores (0 to 4) are given depending on the impact on nutritional status. Typical scores
range from 0 to 35, with a higher score reflecting a greater risk of malnutrition (Desbrow et al.,
2005). Family or caregivers of residents with cognitive impairment were also interviewed on day
of completion for risk factors associated with food intake (e.g., chewing problems).
Mini Nutritional Assessment- Short Form
The Mini Nutritional Assessment Short Form (MNA-SF) (Appendix I) is a short reliable and
valid screening tool used to assess nutritional risk (Kaiser et al., 2009). The MNA-SF scores
range from 0 – 14, where a higher score (12-14) indicates normal nutritional status, mid scores
(8-11) show a risk of malnutrition, lower scores (0-7) indicate that the resident is malnourished.
Information about MNA-SF was collected during chart reviews (BMI, weight change/loss,
change in food intake, mobility, psychological stress or neuropsychological problems).
Oral Health Exam
A standardized oral assessment (Appendix L) based on the Canadian Health Measures
Survey was used to examine dentition and oral health. All oral assessments were completed by
trained dental hygienists in each province.
Ethics
Ethics was approved by the Research Ethics Boards at the Universities of Alberta,
Manitoba, Waterloo, Moncton and the University Health Network, Toronto (Appendix A).
Ethics approval was also obtained from LTC homes with individual review committees.
Informed consent was obtained from all participants or their alternative decision makers.
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Data Analysis
The previously collected M3 data was analyzed using the statistical analysis program
Statistical Package for Social Sciences (SPSS) version 24.0 for Windows (IBM Corporation,
2016). Descriptive statistics (means, standard deviations, frequencies, ranges, percentages) were
conducted for persons with cognitive impairment and were separated by sex.
Energy intake was compared using kilocalorie per kilogram of bodyweight as well as
kilocalories for specific analyses. A frequency distribution was used to estimate the proportion of
persons with cognitive impairment whose energy intake was higher or lower than the average of
30 kcal/kg bodyweight as caloric requirements for older adults in LTC under moderate stress can
be met at 25-35 kcal/kg/day (Bales & Ritchie, 2009). The M3 study did not measure the physical
activity level of residents therefore estimated energy requirements could not be calculated. To
estimate the mean energy intake (kcal/kg bodyweight) in LTC residents with cognitive
impairment, a 95% confidence interval was constructed.
A multiple linear regression model, adjusting for age and sex, was completed using
energy intake (kilocalories) and multiple resident level variables of interest to determine factors
independently associated with energy intake. Resident level factors refer to variables that were
collected at the resident level as opposed to the unit or home level. A p ≤ 0.2 cut point for
bivariate associations was used to determine which variables were candidates to include in the
initial full regression model (Hosmer & Lemeshow, 2000). The p ≤ 0.2 cut point was used to
avoid leaving out potential confounding variables (Hassard, 1991). A backwards stepwise
selection technique was carried out to remove variables from the model and come to a final
parsimonious model. Dummy variables were created for two categorical variables (CPS score
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and eating assistance at meals) that had more than two levels. The continuous dependent variable
was energy intake.
Independent samples t-tests were completed to assess how the energy intake, the
continuous dependent variable, varied between the Ed-FED, Other Eating Behaviours and the
Mealtime Relational Care Checklist variables. The Ed-FED, Other Eating Behaviours and MRCC variables were all transformed into dichotomous variables summarized across three days of
observation where: 0 - indicated that the event/behaviour was not observed at all over the 3 (or
less) meals where observations were made and 1- indicated that the event/behaviour occurred at
least once. Additionally, a linear regression was completed using energy intake and relational
behavior scale (RBS) items averaged across three days of observation.
If any data for the descriptive statistics and/or confidence interval output were missing or
incomplete, it was excluded from the analysis. All deleted information was recorded in the
results table and is indicated by the “n” value. For the bivariate analyses and multiple
regressions, the pairwise deletion method was followed. In pairwise deletion, when data is
missing for one or two variables, it is excluded from the analysis (Zhang & Wang, 2013).

Results
Participant Characteristics
A summary of participant characteristics can be found in Table 4.1. The study population
included 353 residents of whom 70.5% (n = 249) were female and 29.5% (n = 104) were male.
The residents’ age ranged from 62-107 years with a mean age of 87.0 ± 7.9 years. Residents had
been living in the LTC facilities for an average of 2.6 years (median =1.9 years).
The majority of residents (63.7%) did not have a diet prescription, while fewer women
than men had diet prescriptions, 67.1% and 55.8%, respectively. In general, 13.9% of residents
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were prescribed a diabetic diet and 17.3% had diet prescription in the “other” category. A
prescription of Oral Nutritional Supplements (ONS) was more common for women (39.8%) than
men (34.6%). The average energy intake was 1546 ± 411 kcal with a confidence interval ranging
from 742 - 2351 kcal. Approximately 70% of the residents did not meet the accepted 30
kilocalories per kilogram of bodyweight as the average was 25 ± 8 kcal/kg.
According to the Mini Nutritional Assessment (MNA-SF), more than half of the residents
(52.4%) were at risk of becoming malnourished. The Patient-Generated Subjective Global
Assessment (PG-SGA) revealed that 46.3% were well-nourished and 45.5% had moderate
malnutrition. The average amount of medications prescribed per resident was 8.0 ± 3.4 with
vitamins/mineral supplements being 1.3 ± 1.2. On average, every resident had an average of 5.3
± 2.0 diagnoses, with the most common being cardiovascular disease (71.1%) and dementia
(83.9%). Based on the CPS results, 43.6% of residents had moderate cognitive decline and scores
were higher in men than women, 53.8% and 39.4%, respectively. Additionally, 28.3% had severe
cognitive decline.
Based on observations from the Ed-FED questionnaire, 61.0% “never” required eating
assistance, 18.1% required eating assistance “sometimes”, and 20.9% required eating assistance
“often”. The average meal duration was 41.2 ± 13.8 minutes, and ranged from 12.1 – 89.1
minutes. The oral health exam revealed that 27.7% of the residents had issues with their
dentures. Overall, 68% of the residents’ oral health status likely affected their food intake and
was more common in women (65.6%) than men (34.4%).
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Table 4.1. Characteristics of Residents with Cognitive Impairment
Variables
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Age (years)
Mean ± SD
Range
CIa
Months since admission
Mean (months) ± SD
Median
Range
BMI Ulnab
Mean ± SD
Range
CI
Prescribed Liquid Consistency
Regular, Thin Liquids
Thickened
Diet Type
Regular
Soft
Minced/Moist
Pureed
Liquidized
Diet Prescriptionc
None
No Added Salt
Diabetic
Renal
High Energy
High protein
Other

Overall
% (N)
(353)
87.0 ± 7.9
62 – 107
71.6; 102.3
(353)
31.4 ± 29.6
23.0
1-170
(348)
24.1 ± 4.9
11.7 – 38.9
14.5; 33.78
(353)
83.9 (296)
16.1 (57)
(353)
41.1 (145)
12.2 (43)
28.0 (99)
17.8(63)
0.8 (3)
(353)
63.7 (225)
2.8 (10)
13.9 (49)
0.0 (0)
9.1 (32)
9.3 (33)
17.3 (61)

Male
% (N)
(104)
84.8 ± 7.3
65-102
70.6; 99.1
(104)
25.2 ± 23.8
21.5
1-139
(104)
24.7 ± 4.6
14.5 – 37.3
15.7;33.6
(104)
76.9 (80)
23.1 (24)
(104)
39.4 (41)
11.5 (12)
33.7 (35)
15.4 (16)
0 (0)
(104)
55.8 (58)
1.9 (2)
20.2 (21)
0.0 (0)
9.6 (10)
10.6 (11)
20.2 (21)

Female
% (N)
(249)
87.8 ± 7.9
62-107
72.3; 103.4
(249)
34.0 ± 31.4
25
1-170
(244)
23.9 ± 5.1
23.3 – 11.7
14.0; 33.8
(249)
87.8 (216)
13.3 (33)
(249)
41.8 (104)
12.4 (31)
225.7 (64)
18.9 (47)
1.2 (3)
(249)
67.1 (167)
3.2 (8)
11.2 (28)
0 (0)
8.8 (22)
8.8 (22)
16.1 (40)
Continued…

Oral Nutritional Supplements (ONS)
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Medical Diagnosesc,d
Asthma
Dementia Diagnosis (including AD)
Congestive Heart Failure
COPD/Emphysema
Cancer
Cardiovascular Disease
Diabetes
Endocrine
Depression
Mental Health diagnosis (not depression)
Gastrointestinal disease
Liver
Macular Degeneration/Glaucoma
Osteoarthritis
Osteoporosis
Parkinson’s disease
Neurological disease (not Parkinson’s disease)
Renal disease
Rheumatoid arthritis
Stroke
Diagnosis Total
Mean ± SD
Median
Range
Medications
Mean ± SD
Median
Range

(353)
38.2 (135)

(104)
34.6 (36)

(249)
39.8 (99)

4.0 (14)
83.9 (296)
8.2 (29)
11.0 (39)
13.6 (48)
71.1 (251)
18.7 (66)
22.1 (78)
31.0 (109)
15.3 (54)
32.3 (114)
0.8 (3)
23.2 (82)
36.0 (127)
30.3 (107)
7.4 (26)
4.2 (15)
13.9 (49)
4.0 (14)
21.2 (75)
(353)
5.3 ± 2.0
5.0
1 – 12
(353)
8.0 ± 3.4
8.0
0 – 18

4.8 (5)
81.7 (85)
8.7 (9)
16.3 (17)
18.3 (19)
75.0 (78)
24.0 (25)
17.3 (18)
31.1 (32)
11.5 (12)
31.7 (33)
0.0 (0)
18.3 (19)
28.8 (30)
8.7 (9)
13.5 (14)
6.7 (7)
17.3 (18)
2.9 (3)
31.7 (33)
(104)
5.3 ± 2.1
5.0
1 – 12
(104)
8.6 ± 3.4
8.5
1 – 17

3.6 (9)
39.8 (99)
8.1 (20)
8.8 (22)
11.7 (29)
69.5 (173)
16.5 (41)
24.1 (60)
30.9 (77)
16.9 (42)
32.5 (81)
1.2 (3)
25.3 (63)
39.0 (97)
39.4 (98)
4.8 (12)
3.2 (8)
12.4 (31)
4.4 (11)
16.9 (42)
(249)
5.2 ± 1.9
5.0
1 – 11
(249)
7.7 ± 3.3
7.0
0 – 18
Continued…
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Vitamin Total
Mean ± SD
Median
Range
MNA Category
Malnourished
At Risk of Malnutrition
Normal Nutrition Status
Total MNA Score
Mean ± SD
Range
PG-SGA Category (n = 352)
Well-nourished
Moderate malnutrition
Severe Malnutrition
CPS Scoree
Moderate
Moderate/Severe
Severe
Very Severe
Wanders at Any Meal
Issues with Dentures
Total Number of Natural Teeth
Mean ± SD
Median
Range
Oral Status Likely to Affect Food Intake (n=297)
Dysphagia Risk

(353)
1.3 ± 1.2
1.0
0–6
(353)
16.1 (57)
52.4 (185)
31.4 (111)
(353)
9.7 ± 2.5
0 – 13
(352)
45.5 (160)
46.3 (163)
8.2 (29)
(353)
43.6 (154)
11.9 (42)
28.3 (100)
16.1 (57)
(353)
6.2 (22)
(289)
27.7 (80)
(294)
9.88 ± 10.2
6
0 – 30
(297)
68.0 (202)
(353)
59.8 (211)

(104)
1.3 ± 1.1
1.0
0–5
(104)
9.6 (10)
56.7 (59)
33.7 (35)
(104)
9.94 ± 2.5
0 – 13
(104)
49.0 (51)
41.3 (43)
9.6 (10)
(104)
53.8 (56)
13.5 (14)
22.1 (23)
10.6 (11)
(104)
6.7 (7)
(93)
35.0 (28)
(93)
8.6 ± 9.7
5
0 – 29
(95)
34.4 (55)
(104)
71.2 (74)

(249)
1.3 ±1.2
1.0
0–6
(249)
18.9 (47)
50.6 (126)
30.5 (76)
(249)
9.63 ± 2.5
2 – 13
(248)
44.0 (109)
48.4 (120)
7.7 (19)
(249)
39.4 (98)
11.2 (28)
30.9 (77)
18.5 (46)
(249)
6.0 (15)
(196)
26.5 (52)
(201)
10.5 ±10.4
7
0 – 30
(202)
65.6 (105)
(249)
55.0 (137)
Continued…
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Three-day Average Ed-FED Scoref
Mean ± SD
Median
Eating Assistance at Mealsg
Never
Sometimes
Often
Average Duration of Each Meal (minutes)
Mean ± SD
Median
Range
Energy (kcal) Intake per Kilogram of Bodyweight
Mean ± SD
Median
Range
CI
Average Energy Intake (kcal)
Mean ± SD
Median
Range
CI
Proportion of Residents Higher/Lower Than 30 kcal/kg of Bodyweight
< 29.99
> 30.00
a

(349)
13.4 ± 2.5
12.7
(349)
61.0 (213)
18.1 (63)
20.9 (73)
(351)
41.2 ± 13.8
41.0
12.1 – 89.1
(348)
25 ± 8
24
2 – 90
9; 42
(353)
1546 ± 411
1544
131 – 2788
742; 2351
(348)
73.3 (255)
26.7 (93)

(104)
13.0 ± 2.5
12.3
(104)
65.4 (68)
17.3 (18)
17.3 (18)
(104)
39.6 ± 13.6
39.9
12.1 – 75.6
(102)
24 ± 7
22
9 – 45
10; 38
(104)
1702 ± 425
1746
606 – 2783
870; 2534
(102)
79.4 (81)
20.6 (21)

(245)
13.5 ± 2.5
13.0
(245)
59.2 (145)
18.4 (45)
22.4 (55)
(247)
41.9 ± 14.0
41.3
13.6 – 89.1
(246)
26 ± 9
24
2 – 91
9; 43
(249)
1482 ± 387
1482
673 – 2259
722; 2241
(246)
70.4 (174)
29.3 (72)

Confidence Interval (lower; upper)
Height is estimated with the length of the forearm (Ulna) in BMI calculation [(current weight/Ulna estimated height2)]
c
Some participants may be represented in multiple categories
d
All diagnoses were pre-existing and gathered from the resident’s medical chart.
e
Cognitive impairment was assessed using the CPS for this research study
f
Ed-FED Score ranges from 10-30, where a score of 10 represents no observation of eating challenges and 30 represents the highest
observation of eating challenges
g
Categorized from Question b on the Ed-FED questionnaire (does the resident require physical help with eating)
b

Resident Level Factors Associated with Energy Intake
A multiple regression (Appendix M) and a backwards stepwise regression (Appendix N)
were both originally used to assess resident level factors associated with energy intake. After
completion, results from both models were similar. The final model reflects the results generated
from the backwards stepwise regression. Initially, fourteen variables were used in the model and
seven significant variables remained in the final model (Table 4.2), which included: age (p <
0.001), sex (p < 0.001), dysphagia risk (p = 0.031), total number of vitamin/mineral supplements
(p = 0.001), total MNA-SF score (p = 0.002), total Ed-FED score (p = 0.001), cognitive
impairment (p = 0.007) and eating assistance received at meals (p = 0.052). These seven
remaining variables together accounted for 27.0% of the variability for energy intake.
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Table 4.2. Resident Level Factors Associated with Energy Intake in Residents with Cognitive Impairment
Predictor
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Age
Sexa
Dysphagia Riskb
Total Number of Vitamin/Minerals
Total MNA-SF Scorec
Total Ed-FED Scored
Cognitive Impairmente
Moderate
Moderate/Severe
Severe
Very Severe
Eating Assistance Received at Meals
Never/Rarelyf
Sometimes
Often

Unstandardized B

Standard Error

p value

-13.35
152.12
84.08
53.33
26.75
-40.04

2.42
41.63
38.71
16.40
8.44
12.49

<0.001***
<0.001***
0.031**
0.001***
0.002***
0.001***
0.007***

*
55.94
130.54
146.31

64.17
48.52
71.60
0.05**

*
-116.18
76.60

59.49
80.95

Note: Final model of backwards regression (Appendix M - Full Model).
y intercept = 2764.03, Adjusted R2 = 0.27
* Referent Category
** Significant at the 0.05 level
*** Significant at the 0.01 level
a

0 = female, 1 = male
0 = No, 1 = Yes (dysphagia risk is a composite variable and defined as a) already on thickened fluids, or b) failed STAND or c)
coughing or choking observed at meals by M3 researchers)
c
Score ranges from 0-14, where a higher score indicates better nutritional status
d
Score ranges from 10-30, where 10 = no observation of eating challenges, and 30 = the highest observation of eating challenges
e
Cognitive Performance Scale Score: 3 = moderate, 4 = moderate/severe, 5 = severe, 6 = very severe
f
Categorized from Question b on the Ed-FED questionnaire (Does the resident require physical help with eating?)
b

Eating Challenges and Eating Assistance Factors Associated with Energy Intake
Independent samples t-tests were conducted to examine which eating assistance factors
were associated with energy intake. Nine significant relationships were found and are displayed
in Table 4.3. From the Ed-FED questionnaire, residents who “never” required close supervision
while eating had higher average energy intake (M = 1648, SD = 372) compared to residents who
“sometimes/often” required (M = 1489, SD= 403), t (347) = 3.77, p < 0.001. Those who “never”
required physical help while eating had higher energy intake (M = 1647, SD = 364) compared to
those who “sometimes/often” required physical help (M = 1460, SD = 410, t (347) = 4.51, p <
0.001. Residents who “never” left food on the plate at the end of the meal had higher energy
intake (M = 1808, SD = 349) compared to the “sometimes/often” category (M = 1505, SD =
387), t (347) = 5.64, p < 0.001. Residents who “never” refused to eat had higher energy intake
(M = 164, SD = 380) in comparison to those who “sometimes/often” refuse to eat (M = 1427, SD
= 408), t (347) = 4.13, p < 0.001. Those who “never” turn his/her head away while being fed had
higher energy intake (M = 1576, SD = 394) compared to residents who “sometimes/often” did
(M = 1454, SD = 404), t (347) = 2.05, p = 0.041.
Three significant effects were found from the Other Eating Behaviours section of the
meal observation form. Residents who “never” received close supervision with eating had
higher energy intake (M = 1640, SD = 366) than those who “sometimes/often” received close
supervision (M = 1492, SD = 410), t (347) = 3.54, p < 0.001. Residents who “never” received
verbal prompting to eat had higher intake (M = 1633, SD = 387) than those who
“sometimes/often” received (M = 1514, SD = 398), t (347) = 2.74, p = 0.007. Additionally, those
who “never” lacked energy to eat had higher energy intake (M = 1605, SD = 379) than the
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residents who only “sometimes/often” lacked energy (M = 1484, SD = 416), t (347) = 2.80, p =
0.005.
One significant relationship was found from the Mealtime Relational Care Checklist (MRCC) section. Residents who were “sometimes/often” assisted by staff using unsafe practices
(e.g., staff standing while assisting, resident in a reclined position, fast paced assistance) had
higher energy intake (M = 1597, SD = 368) as opposed to those who were “never” assisted in
this way (M = 1437, SD = 445), t (195) = -2.43, p = 0.016.
Additionally, a linear regression was carried out to identify eating assistance factors
associated with energy intake (Table 4.4.). The results showed no significant relationship
between relational behavioural scale (RBS) scores and energy intake.
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Table 4.3. Eating Challenges and Eating Assistance Factors Associated with Energy Intake in Residents with Cognitive Impairment
Categoryb

N

Mean

SD

t

df

p value

Does the resident require close supervision while feeding/eating?

Neverc
Sometimesd

152
197

1648
1489

372
403

3.77

347

<0.001**

Does the resident require physical help while feeding?

Never
Sometimes

183
166

1647
1460

364
410

4.51

347

<0.001**

Is there spillage while feeding/eating?

Never
Sometimes

114
235

1560
1557

446
373

0.06

347

0.955

Does the resident tend to leave food on the plate at the end of the
meal?

Never
Sometimes

61
288

1808
1505

349
387

5.64

347

<0.001**

Does the resident ever refuse to eat?

Never
Sometimes

244
105

1614
1427

380
408

4.13

347

<0.001**

Does the spit out his/her food?

Never
Sometimes

325
24

1566
1453

399
360

1.34

347

0.180

Is there spillage of food out of the mouth?

Never
Sometimes

231
118

1554
1567

386
420

-0.30

347

0.766

Does the resident turn his/her head away while being fed?

Never
Sometimes

297
52

1576
1454

394
404

2.05

347

0.041*

Does the resident refuse to open his mouth?

Never
Sometimes

277
72

1575
1493

394
407

1.58

347

0.116

Does the resident refuse to swallow?

Never
Sometimes

333
16

1560
1521

393
494

0.38

347

0.702
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Ed-FEDa

Continued…

Category

N

Mean

SD

t

df

p

Does the resident receive close supervision with feeding/eating?

Never
Sometimes

156
193

1640
1492

366
410

3.54

347

<0.001**

Does the resident receive verbal prompting to eat?

Never
Sometimes

130
219

1633
1514

387
398

2.74

347

0.007**

Does the resident use adaptive utensils to eat?

Never
Sometimes

282
67

1545
1612

403
369

-1.25

347

0.214

Does the resident appear distracted?

Never
Sometimes

254
95

1569
1530

403
383

0.82

347

0.415

Does the resident treat the food in an unusual way?

Never
Sometimes

283
66

1554
1577

397
400

-0.42

347

0.672

Does the resident lack energy to eat?

Never
Sometimes

214
135

1605
1484

379
416

2.80

347

0.005**

Does the resident appear to have chewing problems?

Never
Sometimes

296
53

1550
1601

405
354

-0.85

347

0.395

Does the resident cough during the meal?

Never
Sometimes

204
145

1543
1579

387
412

-0.82

347

0.415

Does the resident choke during the meal?

Never
Sometimes

334
15

1556
1608

398
394

-0.50

347

0.620
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Other Eating Behaviours

Continued…

Mealtime Relational Care Checklist

Category

N

Mean

t
0.007

df
199

p
0.995

Waited for assistance with food in front of them

Never
Sometimes

149
52

Had an apron or washcloth used to wipe their mouth

Never
Sometimes

122
78

1488
1569

449
464

-1.23

198

0.220

Stopped being assisted, staff left

Never
Sometimes

103
97

1497
1485

434
436

0.18

198

0.855

Was assisted at the same time as other residents

Never
Sometimes

134
65

1465
1537

441
417

-1.10

197

0.274

Was rushed when assisted to eat

Never
Sometimes

162
35

1457
1609

428
418

-1.92

195

0.057

Was not told what they were eating when assisted

Never
Sometimes

109
89

1462
1514

462
385

-0.84

196

0.404

Assisted by staff using unsafe practices

Never
Sometimes

139
58

1437
1597

445
368

-2.43

195

0.016**
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1510
1509

SD
455
459

a

Ed-FED Score ranges from 10-30, where a score of 10 represents no observation of eating challenges and 30 represents the highest
observation of eating challenges
b
Summarized meal observation form variables over three days of observation of eating assistance
c
Behaviour never/rarely displayed at any meal
d
Behaviour displayed sometimes/often during at least one meal
* Significant at the 0.05 level
** Significant at the 0.01 level

Table 4.4. Eating Assistance Factors Associated with Energy Intake in Residents with Cognitive Impairment (n= 93)
RBS Itemsa

R2

F Ratio

df

Unstandardized B

p value

Stays with resident during the care episode

0.052

5.07

1, 92

78.91

0.087

Altering the pace of care

0.007

0.66

1, 92

30.23

0.785

Focus of care

0.002

0.184

1, 92

-12.25

0.669

a

RBS items were transformed to continuous variables from three-item subscales with a 7-point semantic rating scale
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Discussion
The objectives of the current research study were to identify resident level factors related
to energy intake, and to examine eating assistance factors associated with energy intake in LTC
residents with cognitive impairment.
Energy intake was generally low for residents with cognitive impairment with an average
energy intake of 25 kcal/kg of bodyweight. Older adults residing in LTC are considered to be
sedentary and under moderate stress, therefore an average of 25-35 kcal/kg of bodyweight should
be consumed (Bales & Ritchie, 2009). Considering this information, the accepted caloric
requirement was set to 30 kcal/kg (average) for this study. Overall, 73.3% of residents were
below this recommendation with an average intake of 25 kcal/kg. A research study by Bernstein
et al. (2002), found similar results where the average energy intake was 25 kcal/kg of
bodyweight. Akner & Floistrup (2003) found significantly higher intakes with an average of 29
kcal/kg of bodyweight. These higher intakes were likely due the inclusion of a younger sample
ranging from 51-96 years old (Akner & Floistrup, 2003).
The average energy intake was 1546 kcal, with 1481 kcal for women and 1701 kcal for
men. According to the Government of Canada (2011), the average estimated energy
requirements for sedentary women and men 71 years old and over is 1550 and 2000 kcal,
respectively (Government of Canada, 2011). The M3 study did not measure the activity level of
residents therefore the results from this study could not be compared to the Dietary Reference
Intakes. Research studies have found that average energy intakes range from 1205-1640 kcal
(Kulnik & Elmadfa, 2008; Suominen et al., 2004; Shatenstein & Ferland, 2000; Akner &
Floistrup, 2003; Mila Villarroel et al., 2012). Overall, the results show that residents with
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cognitive impairment are not consuming adequate energy which places them at risk for poorer
nutritional health and quality of life (Laque et al., 2000).
The total number of vitamins/minerals prescribed ranged from 0-6, with an average of 1.3
per resident. More vitamins/minerals prescribed per resident was significantly associated with
higher energy intake in residents with cognitive impairment. When vitamins/minerals are
supplemented, older adults exhibit less nutritional deficiencies, and have improved immune cell
function (Wells & Dumbrell, 2006). Several studies agree that vitamins/minerals
supplementation may improve nutritionally inadequate LTC diets (Dunne & Dahl, 2007;
Wendland, Greenwood, Weinburg & Young, 2003). When multiple medications and
supplements are taken concurrently, polypharmacy may occur leading to adverse drug reactions
and can be detrimental to older adults in LTC (Viveky et al., 2012). Due to issues such as
polypharmacy and high administrative costs not all residents in LTC are prescribed
vitamin/mineral supplements.
Although oral health was not significantly associated with energy intake, 68% of the
residents did have poor oral health status that was deemed likely to affect food intake. Zenthöfer
et al. (2017) found greater oral health issues are common among persons with cognitive
impairment. In the current study, the average total number of natural teeth ranged from 0 -30,
with an average of 10 teeth. Research has shown that poor oral health and oral health problems
(e.g., missing teeth) are associated with malnutrition (Ziebolz et al., 2017; Soini, Muurinen,
Routasalo, & Sandelin, 2006). Furthermore, the results of the present study showed that 28% of
the residents with cognitive impairment had issues with the fit of their dentures (upper or lower).
Other studies showed slightly higher results where 34 – 50% of residents suffered from loose or
ill-fitting dentures, or dentures needed to be replaced (Porter et al., 2015; Morley et al., 1995).

61

Poor oral health status may cause pain and discomfort which makes it extremely difficult to
consume foods such as fruits and vegetables (Marshall, Warren, Hand, Xie, & Stumbo, 2002;
Lamy, Mojon, Kalykakis, Legrand & Butz-Jorgenson, 1999). Research suggests that there is an
association between oral health/inflammation and systemic health, which may play a role in the
development of diseases such cardiovascular, type 1 and 2 diabetes mellitus or osteoporosis
(Soini et al., 2006; Touger-Decker & Mobley., 2013). Poor oral status has also been shown to be
associated with oral inflammation, which may decrease of muscle strength in the mouth as well
as handgrip strength, increasing the risk of disability in older adults (Hämäläinen, Rantanen,
Keskinen, & Meurman, 2004; Soini et al., 2006). Mealtime staff should be aware of what to look
for in regards to specific individualized oral health issues that may cause discomfort during
mealtimes. Staff plays a key role identifying oral health issues and referring residents to dentists
(Van Lacker et al., 2012). A multi-disciplinary team including dental health professionals are
needed in LTC with regular check-ups and monitoring.
Lower energy intake was significantly associated with being female and older age.
Similar results were found in previous studies that included both cognitively intact and
cognitively impaired residents (Woo et al., 2005; Blaum, Fries & Fiatarone, 1995). In the study
by Lee et al. (2001) lower intake was found in cognitively impaired women. These findings may
have been due to the demographics in LTC as the majority of residents residing in LTC are
women (Chang & Roberts, 2011). As woman have a higher life expectancy and tend to live
longer than men (Statistics Canada, 2016b).
The present study showed that having a higher MNA-SF total score (better nutritional
status) was significantly associated with increased energy intake. Similarly, Suominen et al.,
(2005) found that residents with lower MNA-SF scores consumed less food. Multiple factors
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including the loss of lean body mass are found to reduce intake and is often associated with
malnutrition in older adults (Verbrugghe et al., 2013). About half of the residents (52%) were at
risk of malnutrition according to the MNA-SF. Similar results were found in Ziebolz et al.
(2017) as 52% were assessed for being at nutritional risk, however this study did not solely
include residents with cognitive impairment. It is important to recognize residents who are at
risk of malnutrition and provide them with immediate and individually tailored nutritional
support to prevent further health declines (Suominen et al., 2004).
Among the residents with cognitive impairment, 59.8% were at risk of dysphagia. This
finding is similar to the prevalence rate of 52.7% found by Park et al. (2013). Dysphagia risk was
found to be a significant predictor of higher energy intake in cognitively impaired residents. This
may be explained by those who were at risk of dysphagia were likely receiving eating assistance,
being monitored and supervised. Residents who are at risk of dysphagia often need specific
strategies and supervision at mealtimes to facilitate safe and adequate oral intake. Previous
studies found that increased intake at meals was associated with eating assistance in older adults
with dysphagia in an acute care hospital (Wright, Cotter and Hanson, 2008; Manning et al.,
2012). An eating assistance intervention carried out in a LTC home in China found better
eating/swallowing ability and improved eating compliance among cognitively impaired residents
with dysphagia (Chen et al., 2016). Manning et al. (2012) argue that increased intake may be due
to the fact that eating assistants often target vulnerable residents at mealtimes such as those who
are malnourished and/or have dysphagia. Diet modifications such as moving from a regular diet
to a softer texture (e.g., pureed or minced) is often used to help control dysphagia symptoms and
has been known to increase intake in residents (Holmes, 2008). In the present study, 58.9% of
residents had a modified diet texture other than a “regular” diet, which may have also contributed
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to higher intakes. A research study found higher intake in residents with dysphagia when their
diet was modified (Germain, Dufrense & Gray-Donald, 2006). Several negative consequences
have been found from unrecognized dysphagia such as providing inappropriate foods/textures,
not being positioned properly at mealtimes and given large unmanageable spoonful of food that
were forced to eat quickly (Kayser-Jones, & Pengilly, K, 1999). It is essential that those at risk of
dysphagia are recognized and given the support they need during mealtimes.
In the present study, increased food intake was associated with greater severity in
cognitive impairment, which is likely due to the fact that these residents received total eating
assistance. Residents with more significant cognitive impairment commonly require a greater
amount of eating assistance (Simmons et al., 2001, Simmons & Schelle, 2003). These results
agree with Steele et al. (1997), who found that residents residing in cognitive impairment units
had highest consumption levels due to the higher levels of eating assistance provided at meals.
Additionally, Verbrugge et al (2013) also found that greater severity in cognitive status is
commonly associated with malnutrition in residents. The relationship between cognitive
impairment and nutritional risk is multifaceted and tends to be a reciprocal problem (Verbrugge
et al., 2013). Although lower food intake was found in persons with significant cognitive
impairment, cognitive impairment itself did not automatically lead to lower intake. Similarly,
Berkhout, Cools & Houwelingen (1998) the eating challenges associated with cognitive decline
can lead to weight loss in residents.
Greater eating challenges (higher Ed-FED scores) were associated with lower intake in
residents with cognitive impairment. There is an extensive amount of research that support this
finding as eating difficulties are common and often inevitable among residents with cognitive
impairment (Lin et al., 2009; Steele et al., 2007; Berkhout et al., 1998; Blaum et al., 1995).
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Eating difficulties typically progress as the severity of impairment increases (Liu et al., 2014,
Steel et al., 1997). Several eating assistance factors and eating challenges were associated with
lower energy intake in this study, which included: residents who left food on their plate, refused
to eat, turned head away while being assisted and lacked energy to eat. Factors such as refusing
to eat may be due to the way the food looks, smells or culture preferences but it likely due to
eating assistance factors (Chang & Roberts, 2008). When assisting a person with cognitive
impairment it is fundamental to match the level of assistance to the needs and capabilities of the
resident (Sloane et al., 2008). Individual needs in residents vary as everyone experiences
challenges in a different way. It may be beneficial to create individualized care plans to address
specific problems related to eating difficulties in residents with cognitive impairment.
Total eating assistance was found to overcome eating difficulties that are associated with
cognitive impairment. However, occasional eating assistance is not sufficient to overcome eating
challenges. Residents who occasionally require assistance during mealtimes are likely on the
cusp of losing their ability to eat independently. They may not seem as though they need as much
attention as those requiring total eating assistance, but they need to be supported during
mealtimes. The study by Lin et al. (2010), found that residents with moderate dependency could
eat independently with appropriate staff, but were not given any eating assistance and were
commonly ignored by staff resulting in lower food intake. An eating assistance intervention
carried out by Simmons et al. (2001) found a high rate of residents did not benefit/respond to
implementation of eating assistance at meals as these specific residents were able to eat
independently and preferred to do so. Furthermore, they suggested that the most beneficial
method to help these specific residents would be an eating assistance trial intervention to identify
unresponsiveness to assistance rather than relying on individual resident characteristics
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(Simmons et al., 2001). Additionally, Steele et al. (1997) found that early signs of declining
ability to eat independently were not commonly recognized, which suggests greater priority
needs to be placed on earlier detection of residents declining ability to eat. Physical capability
highly influences ability to perform eating tasks independently (Liu et al., 2016). Therefore,
routinely screening resident’s physical capability and creating individualized plans may help
improve eating performance and increase intake. It is evident that greater effort into supporting
residents on the cusp of losing their capacity to eat is required.
In the present study, those who required close supervision while eating had lower energy
intake when compared between groups (sometimes often vs. never). Additionally, it was found
that residents who received supervision also had lower intake when compared between groups.
It is not known if these specific residents received eating assistance. Nevertheless, these findings
demonstrate that residents who require and/or receive supervision may not be getting the
beneficial care that they need during mealtimes. If eating assistance was provided it may have
positively improved intake. Failure in identifying resident with poor oral intake puts the resident
at nutritional risk. Therefore, physical capability of the resident should be routinely assessed in
residents who require supervision to improve their nutritional needs.
An unexpected finding from the present study was that residents with cognitive
impairment who were assisted by staff using unsafe practices (staff standing while assisting,
resident is hunched over or in a reclined position, spoon or fork is overloaded and/or assistance is
very fast paced) had higher average energy intake. This finding should be interpreted cautiously
as there are many factors that influence eating practices. Even though it seems negative that this
practice may have occurred under special circumstances, no harm was intended. Out of 197
residents requiring eating assistance, 30% residents were assisted by staff using unsafe practices.
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It is essential for residents to receive an adequate amount of nutritious food; however, it should
only be provided with a level of assistance necessary to eat in a safe and dignified manner
(Kayser-Jones, 1997). Quick paced assistance may have resulted in a higher proportion of food
consumed. Residents with cognitive impairment require longer periods of time to eat due to their
eating difficulties and inadequate staffing in LTC makes it difficult to take care of everyone’s
individual needs during meals (Chang & Lin, 2005; Durkin, Shotwell, & Simmons, 2014).
Chang et al. (2005) suggests that it may be necessary to increase time requirements for staff to
safely assist with meals. It has been shown that to promote food intake and independence during
meals, an average of 42 minutes per resident per meal is required for adequate eating assistance
(Simmons et al., 2008). Research has suggested that encouraging family/volunteers to be
involved with mealtime assistance may be an effective way to help alleviate LTC staffing
demands and relieves pressures experienced by mealtime care staff (Durkin et al., 2014). If
family/volunteers are providing eating assistance to residents, they should be offered appropriate
training and support to ensure the safety of the individual receiving the assistance (Green et al.,
2011).
The Relational Behavioural Scale (RBS) was evaluated with energy intake and no
significant relationships were found. This tool was only used for residents who required total
eating assistance. The RBS proved to be an insufficient tool for measuring eating assistance, as
all scores were very high which created a ceiling effect. Ceiling effects happen when the highest
possible score (or close to) is observed which significantly decreases the likelihood that the
person’s true level of functioning was accurately measured (Taylor, 2010).
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Limitations
A few limitations of this study need to be considered when interpreting the findings. The
LTC facilities included in the M3 study were purposively selected; therefore, the results of this
study may not be representative of all Canadian LTC facilities. Some data collection measures
were not possible due to cognitive capacity and/or behavioral issues making data collection
challenging (e.g., oral health assessment and anthropometric). Eating assistance at meals was
determined by the question from the Ed-FED questionnaire which could have influenced that
number of residents in each category. The present study excluded residents with mild cognitive
impairment (CPS score < 3). As a result, some residents who experienced difficulties at
mealtimes due to cognitive decline may not have been included in this study.

Conclusion
The findings of this study illustrate that eating challenges and eating assistance factors
are important predictors of food intake. Resident level factors associated with energy intake in
residents with cognitive impairment include: older age, greater eating challenges, being female,
more vitamins prescribed, higher MNA score, dysphagia risk, higher CPS score, and frequently
receiving eating assistance at meals. Interventions to support eating independence and address
eating challenges are needed to promote adequate food intake for persons with cognitive
impairment in LTC.
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CHAPTER 5
GENERAL DISCUSSION
The objectives of the current research study were to identity resident level factors related
to energy intake and to examine eating assistance factors associated with energy intake in LTC
residents with cognitive impairment. This current study utilized secondary data from the Making
the Most of Mealtimes (M3) study. The results from this study are presented in the previous
manuscript (Chapter 4).
The M3 study is a national Canadian study that used multi-site, cross sectional design to
examine the key drivers of food and fluid intake in LTC homes. The study is novel as it includes
rigorous methodology, a comprehensive collection of data across diverse LTC homes, and a
large sample size of residents; it is the first of its kind in the world.
The first objective of this study was to identify resident level factors associated with
energy intake of LTC residents with cognitive impairment. Overall, energy intake was relatively
low for persons with cognitive impairment; however, cognitive impairment itself may not have
led to lower intake. Older age and being female were associated with lower energy intake.
Having poor nutritional status and consuming less vitamin and mineral supplements were
associated with lower intake. Although oral health was not significantly associated with energy
intake, close to three-quarters of the residents had poor oral health status that was deemed likely
to affect food intake. Poor oral health may influence eating difficulties and assistance required at
meals. Therefore, encouraging good oral hygiene practices and routinely examining oral health is
needed. Dysphagia risk was found to be a significant predictor of higher energy intake, which
can be explained by the monitoring and eating assistance received at meals. Eating challenges
and eating assistance are important predictors of food intake in residents with cognitive
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impairment. Increased energy intake with greater severity of cognitive impairment was observed
and this may be due to the provision of total eating assistance at mealtimes. The severity of
cognitive impairment is a significant predictor of eating challenges, which reflects the needs of
residents at mealtimes. Individualized care plans need to be developed to match the needs and
capabilities of residents. Total eating assistance was found to overcome eating difficulties (e.g.,
food and utensil recognition) that were associated with cognitive impairment; however,
occasional eating assistance was not sufficient to modulate eating challenges.
The second objective of this study was to examine eating assistance factors associated
with energy intake of LTC residents with cognitive impairment. Eating assistance factors were
related to lower energy intake when compared between those requiring eating assistance
(sometimes/often vs. never). Factors included leaving food on the plate at the end of the meal,
receiving verbal prompting to eat, lacking energy to eat, refusing to eat, and turning their head
away while being assisted. Residents who required close supervision and received supervision
had lower intake when compared between groups. Residents who require supervision should be
closely monitored by staff as they may require eating assistance rather than only being
supervised. An unexpected finding was that higher energy intake was found in residents who
were assisted by staff using unsafe practices likely due to receiving eating assistance. Unsafe
practices may have been used due to a lack of staff available at meals therefore over assisting
(e.g., overloading spoon) or assisting at a rapid pace was carried out to save time. This
emphasizes the need to address staffing issues as well as the quality of care at mealtimes.

Strengths
The M3 study has consistent methodology and a large sample size including residents
with cognitive impairment. It used consistent and quality data collection with rigorous training of
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staff. The data was collected prospectively with validated tools. This current study addresses the
gap in the literature about the eating assistance factors that influence energy intake of LTC
residents with various levels of cognitive impairment. Research involving residents with
cognitive impairment is generally limited and may be related to receiving consent and level of
impairment of the individual.

Limitations
The eight LTC homes included in the M3 study were purposively sampled; therefore,
results of this study may not be considered representative of all Canadian LTC facilities. As the
analyses in the present study were based on secondary data, there were no additional data
collected. Due to the cross-sectional nature of the data, only associations can be inferred from the
results. The observational collection of data may have introduced to some bias and poor
categorization of specific measures used such as the Ed-FED questionnaire. It was difficult to
obtain data for all snacks between meals as there were many care staff involved and obtaining
consistent involvement was difficult. Not having accurate information on foods consumed
between meals could have altered the total energy intake of residents. Estimated energy
requirements could not be calculated as physical activity information was not collected. The
relationship between energy intake and estimated energy requirements may have enhanced this
study as residents with cognitive impairment have specific energy needs related to due to
behavioral issues (e.g., wandering, pacing). Residents with mild cognitive impairment (CPS
score < 3) were excluded from this study. Consequently, some residents who experienced
difficulties at mealtimes due to cognitive decline may not have been included in this study.
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Implications of Findings
Better strategies are needed to support residents on the cusp of losing their ability to eat
independently. Consistently providing these residents with assistance they require at meals, may
help modulate eating challenges that affect persons with cognitive impairment. Eating assistance
requirements should be routinely assessed as eating challenges in residents with cognitive
impairment may vary from day to day. The quality of care that is provided during mealtimes in
LTC is important as malnutrition is prevalent. When assistance is provided at meals it must be
carried out in a safe and dignified manner to promote adequate intake and improve quality of life
of residents with cognitive impairment. As poor food intake was found in residents with greater
severity in cognitive impairment, future research specifically tailored for these individuals is
required. To investigate cause and effect of energy intake and eating assistance, future
longitudinal studies may be needed. Overall, this study may help address many of the current
research gaps and provide a basis for future cost-effective solutions to help alleviate poor food
intake in LTC.

Policy
The results of this study impact policy in LTC facilities in Canada. Training programs
should be provided for all LTC staff allowing all positions to safely assist residents at mealtimes
to alleviate staffing demands. Anyone assisting residents to eat at mealtimes must be provided
with adequate training to ensure consistency in service, safe procedures are applied, and in a
comforting and dignified manner. Individual assessments focusing on resident’s ability to eat
independently should be routinely assessed. Additionally, mealtime audits should be completed
regularly to ensure safe practices are being carried out at mealtimes.
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Take Away Points
1.

What is the average energy (kcal/kg bodyweight) in LTC residents with cognitive
impairment? What proportion of LTC residents with cognitive impairment do not meet the
accepted energy intake of 30 kcal/kg bodyweight?


LTC residents with cognitive impairment consumed an average of 25.3 kcal/kg of
bodyweight



Approximately three quarters (73.3%) of the residents with cognitive impairment did
not meet the accepted energy intake of 30 kcal/kg of bodyweight

2. What factors at the resident level are independently associated with energy intake
(kilocalories) in LTC residents with cognitive impairment?


Older age and being female was independently associated with lower energy intake
in residents with cognitive impairment



Greater severity in cognitive impairment was independently associated with higher
energy intake in residents with cognitive impairment



Residents who only “sometimes” received eating assistance at meals was
independently associated with lower energy intake in residents with cognitive
impairment



Consuming more vitamins and mineral supplements was independently associated
with higher energy intake in residents with cognitive impairment



Having a higher MNA-SF total score (better nutritional status) was independently
associated with higher energy intake in residents with cognitive impairment



Being at risk of dysphagia was independently associated with higher energy intake in
residents with cognitive impairment
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3. What eating assistance factors are associated with energy intake (kilocalories) in LTC
residents with cognitive impairment?


Requiring close supervision at meals was related to lower energy intake



Requiring physical help (eating assistance) at meals was associated with lower
energy intake



Leaving food on the plate at the end of a meal was associated with lower intake



Refusing to eat was associated with lower intake



Resident turning their head away while being assisted was related to lower energy
intake



Receiving verbal prompting to eat was related to lower energy intake



Lacking energy to eat was associated with lower energy intake



Receiving close supervision during mealtimes was related to lower energy intake



Being assisted by staff using unsafe practices was associated with higher energy
intake

Summary
The results of this study demonstrate that eating challenges and eating assistance factors
are important predictors of food intake. Several modifiable areas of mealtime care were
identified that can likely be addressed through the development of tailored interventions for
residents on the cusp of losing their eating independence as well as improved policy guidelines
for staff and volunteers.
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Age
Sexa
Average Ed-FED scoreb
Dysphagia Riskc
MNA total scored
Total # vitamin
CPS score: Moderate/Severee
CPS score: Severe
CPS score: Very Severe
Eating Assistance: Sometimes
Eating Assistance: Often
Average meal duration
Oral nutritional supplements
Modified diet texture
Wander during meal
ADL scale
Ulna BMI
y - Intercept
R-Square
Adjusted R-Square

B
-13.69
151.03
-36.48
92.63
21.26
52.92
64.96
151.16
170.35
-111.81
69.51
-2.04
71.80
-47.16
-73.20
-3.95
3.82
2853.71

SEB
2.56
42.42
13.09
40.56
10.54
16.78
66.99
52.01
80.46
61.43
84.91
1.43
48.23
44.73
82.29
3.98
5.42

p value
0.000
0.000
0.006
0.023
0.044
0.002
0.333
0.004
0.035
0.070
0.414
0.156
0.138
0.292
0.374
0.321
0.481

0.30
0.27

Note: Referent variables: CPS score of 3 (moderate) & eating assistance category “never”
a
0= female, 1 = male
b
Score ranges from 10-30, where 10 = no observation of eating challenges, and 30 = the highest observation of eating challenges
c
0= No, 1= Yes (dysphagia risk is a composite variable and defined as a) already on thickened fluids, or b) failed STAND or c) coughing or
choking observed at meals by M3 researchers)
d
Score ranges from 0-14, where a higher score indicates better nutritional status
e
Cognitive Performance Scale Score: 3= moderate, 4= moderate/severe, 5= severe, 6= very severe
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Age
Sexa
Average Ed-FED scoreb
Dysphagia Riskc
MNA total scored
Total # vitamin
CPS score: Moderate/Severe
CPS score: Severe
CPS score: Very Severe
Eating Assistance: Sometimes
Eating Assistance: Often
Average meal duration
Oral nutritional supplements
Modified diet texture
Wander during meal
ADL scale
Ulna BMI
y - Intercept
R-Square
Adjusted R-Square

B
-13.69
151.03
-36.48
92.63
21.26
52.92
64.96
151.16
170.35
-111.81
69.51
-2.04
71.80
-47.16
-73.20
-3.95
3.82
2853.71

Model 1
SEB
p value
2.56
0.000
42.42
0.000
13.09
0.006
40.56
0.023
10.54
0.044
16.78
0.002
66.99
0.333
52.01
0.004
80.46
0.035
61.43
0.070
84.91
0.414
1.43
0.156
48.23
0.138
44.73
0.292
82.29
0.374
3.98
0.321
5.42
0.481

B
-13.72
155.33
-35.49
100.80
27.14
53.69
68.21
151.60
172.08
-118.19
63.16
-2.13
56.73
-46.58
-85.87
-3.25

Model 2
SEB
2.49
42.06
12.99
39.70
9.15
0.16
66.40
51.30
79.78
60.46
83.86
1.42
43.93
44.12
80.27
3.90

2866.58
0.30
0.27

p value
0.000
0.000
0.007
0.012
0.003
0.001
0.305
0.003
0.032
0.051
0.452
0.007
0.197
0.292
0.285
0.405

B
-13.81
149.74
-36.62
95.59
27.56
54.18
58.69
142.95
145.99
-125.81
53.86
-2.22
58.54
-49.19
-68.41

Model 3
SEB
2.48
41.91
12.88
39.41
9.14
16.43
65.20
50.06
73.77
59.72
83.27
1.42
43.92
43.86
77.91

p value
0.000
0.000
0.005
0.016
0.003
0.001
0.369
0.005
0.049
0.036
0.518
0.120
0.184
0.263
0.381

2842.37
0.55
0.31

0.30
0.27

Continued…
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Age
Sexa
Average Ed-FED scoreb
Dysphagia Riskc
MNA total scored
Total # vitamin
CPS score: Moderate/Severee
CPS score: Severe
CPS score: Very Severe
Eating Assistance: Sometimes
Eating Assistance: Often
Average meal duration
Oral nutritional supplements
Modified diet texture
Wander during meal
ADL scale
Ulna BMI
y - Intercept
R-Square
Adjusted R-Square

B
-13.42
150.62
-38.57
97.70
28.25
54.51
63.44
147.69
153.03
-121.15
64.08
-2.18
59.46
-48.40

Model 4
SEB
p value
2.44
0.000
41.88
0.000
12.68
0.003
39.32
0.013
9.10
0.002
16.42
0.001
64.95
0.329
49.75
0.003
73.30
0.038
59.46
0.042
82.42
0.437
1.42
0.126
43.89
0.176
43.84
0.270

2813.00

B
-13.47
146.49
-39.23
92.80
29.28
55.51
52.91
137.28
136.14
-123.14
54.89
-2.08
53.58

Model 5
SEB
2.44
41.73
12.67
39.08
9.05
16.40
64.27
48.86
71.71
59.45
82.03
1.42
43.58

2804.22
0.30
0.27

p value
0.000
0.001
0.002
0.018
0.001
0.001
0.411
0.005
0.058
0.039
0.504
0.142
0.220

B
-13.09
145.98
-37.40
93.21
25.34
54.53
48.79
129.09
136.60
-121.30
54.91
-2.12

Model 6
SEB
2.42
41.76
12.40
39.11
8.47
16.39
64.23
48.44
71.77
59.48
82.09
1.42

p value
0.000
0.001
0.003
0.018
0.003
0.001
0.448
0.008
0.058
0.042
0.504
0.135

2811.03
0.30
0.27

0.30
0.27

Continued…
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Age
Sexa
Average Ed-FED scoreb
Dysphagia Riskc
MNA total scored
Total # vitamin
CPS score: Moderate/Severee
CPS score: Severe
CPS score: Very Severe
Eating Assistance: Sometimes
Eating Assistance: Often
Average meal duration
Oral nutritional supplements
Modified diet texture
Wander during meal
ADL scale
Ulna BMI
y - Intercept
R-Square
Adjusted R-Square

B
-13.35
152.12
-40.04
84.08
26.75
53.33
55.94
130.54
146.31
-116.18
76.60

Model 7
SEB
2.42
41.63
12.49
38.71
8.44
16.40
64.17
48.52
71.60
59.49
80.95

p value
0.000
0.000
0.001
0.031
0.002
0.001
0.384
0.007
0.042
0.052
0.345

2764.03
0.29
0.27

Note: Referent variables: CPS score of 3 (moderate) & eating assistance category “never”
a
0= female, 1 = male
b
Score ranges from 10-30, where 10 = no observation of eating challenges, and 30 = the highest observation of eating challenges
c
0= No, 1= Yes (dysphagia risk is a composite variable and defined as a) already on thickened fluids, or b) failed STAND or c)
coughing or choking observed at meals by M3 researchers)
d
Score ranges from 0-14, where a higher score indicates better nutritional status
e
Cognitive Performance Scale Score: 3= moderate, 4= moderate/severe, 5= severe, 6= very severe

