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Foreword     

This document on the subject of Nutrition and Healthy Aging was developed as a background
paper for the Workshop on Healthy Aging: Aging and Health Practices, organized by Health
Canada’s Division of Aging and Seniors in November 2001.  Following a series of internal
investigations, the Division identified four key determinants that play key roles in healthy aging:
healthy eating, injury prevention, physical activity, and smoking cessation.  The Division
convened a workshop to solicit the advice of experts and stakeholders on the development of an
action plan on healthy aging, with a specific focus on the four areas noted above.  Prior to the
workshop, participants were provided with a series of background papers viewing the four key
determinants through a healthy aging lens.  This document is a revised version of the document
on nutrition, incorporating comments from experts and stakeholders.
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A. Overview of the Issue

Significance of the Issue

Nutrition is a fundamental element of healthy human development and a vital contributor to the
overall health of seniors. Healthy eating provides essential energy and nutrients for general well-
being, maintenance of health and functional autonomy, and prevention of chronic diseases at
older ages.  Combined with physical activity, good nutritional status is a key element for seniors
to remain independent, maintain their quality of life and avoid progression of chronic conditions.

This presentation will focus on adults 65 years of age or over, since studies on aging generally
consider this segment of the population as seniors.  Moreover, when considering nutrition-related
issues, people 65 years of age or over are quite different from younger adults with respect to: 
1) energy and nutritional needs, as well as food choices, attitudes and consumption practices, 
2) determinants of nutritional status, 3) vulnerability to energy and nutritional deficiencies, and 
4) prevalence of nutritional problems. 

Magnitude of the Problem

Energy needs are believed to decline with age because of decreased basal metabolism hormonal
functions, reduction in lean body mass and a more sedentary lifestyle.  Still, energy requirements
could be higher than those set out in current recommendations in the face of impaired regulation
of food intake in old age.  A recent study using the doubly-labelled water method to assess
energy expenditure among women 50 to 80 years of age or older and reporting light exercise
activity showed that Canadian recommendations systematically underestimated energy needs for
all age groups.  Nonetheless, sufficient energy intakes (at least 1500 kcals or 6.3 MJ) distributed
among appropriate food choices are essential for adequate nutrient intakes.

Although the protein needs of seniors are still subject to controversy, it has been suggested that
their protein requirements exceed those of younger adults (1.0 to 1.25 g/kg vs. 0.8 g/kg body
weight, respectively).  Indeed, results from a recent study suggest that long-term daily
consumption of the protein recommendation (0.8g/kg body weight) may lead to subtle but
significant loss of muscle in older people.

While those with no risk factors (e.g smoking, hypertension, diabetes, hyperlipidemia) may
experience minimal alteration in organ function with aging, older adults generally have distinct
requirements for a range of nutrients to compensate for age-related changes in absorption,
utilization and excretion.  Specific dietary recommendations for several essential nutrients have
not yet been determined because of insufficient information: longitudinal studies are necessary to
identify factors related to diminished organ and metabolic function.  

Determinants of Nutritional Status
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Health, functional and behavioural determinants
Food consumption is a complex phenomenon with multiple, interrelated determinants having
individual and collective components.  The individual components encompass health, functional
and behavioural attributes.  In seniors, appetite, which is a decisive factor of food intake, is
strongly influenced by medication, presence of physical (e.g. hypertension, chronic infection) or
psychological (e.g. depression) disease, and some physiological sensory functions such as taste
and smell.  Daily energy intake is also partly determined by the level of physical activity. 
Exercise activates a series of immune and hormonal reactions which lead to increased skeletal
muscle protein metabolism, higher energy requirements and, consequently, higher energy,
protein and other nutrient intakes.  Furthermore, chewing or swallowing difficulties greatly
influence the quantity and quality of food consumed.  The majority of studies in this area
reported an adverse effect of poor dental status, chewing difficulties or dry mouth on appetite,
weight, protein and nutrient (especially B vitamins) intakes. 

On the other hand, idiosyncratic food beliefs and practices have not been sufficiently
investigated in the very old.  It has been suggested that foods which reinforce self-esteem and
have symbolic and/or traditional content may be of particular importance to the old-old.  In
home-dwelling Québécois 55 to 74 years of age, better diet quality among women was found to
be related to affirmative health and dietary concerns, while better diets in men were driven
mainly by fat and cholesterol concerns.  While these analyses were conducted in a relatively
young sector of the older population, stated attitudes in relation to reported dietary practices
could have implications for nutrition-based health promotion directed at older people.  A recent
study on predictors of dietary intakes in free-living seniors from the Ontario Health Survey
(OHS) found that better perceived health status, belief in the relationship between nutrition and
health, good autonomy and vision were positive predictors of diet quality among both men and
women.  Functional limitations in food intake-related activities (i.e. shopping, cooking, eating)
negatively affect energy and nutrient intake.  Among senior home care clients, arthritis, poor
vision and appetite, and high levels of stress have a negative impact on energy intake leading to a
poor quality diet.

Physiological factors affecting absorptive capacities, metabolism and bioavailability
The bioavailability of many nutrients can be disrupted at the point of absorption or by enzymatic
activity.  For example, the prevalence of atrophic gastritis varies from 20% to 50% in the senior
population; this condition results in a decrease in the pH of the gastrointestinal tract leading to a
marked reduction in the absorption of pH-dependent nutrients such as vitamins C, B12 , B6 and
folic acid.  Bioavailability is further impaired by the age-related decreased parietal cell secretion
of a glycoprotein called intrinsic factor which binds vitamin B12 and permits its efficient
absorption.  Inflammation increases urinary loss of zinc, and intestinal absorption of calcium
decreases with age and is further exacerbated by gastrointestinal problems.  As people age,
metabolic efficacy decreases for some nutrients, such as protein and glucose.  Changes observed
in energy metabolism in older people could be related to hormonal status as well as levels of
inflammatory cytokines such as interleukin 1b (IL-1b) and 6 (IL-6) and physical activity level. 
Finally, the risk of drug-nutrient interactions increases with age, as seniors are prescribed more
drugs than any other population sector.  Interactions are complex and can alter nutrient digestion
and absorption, metabolism, utilization or excretion.  Also, little is known about interactions
between energy metabolism, hormonal status and body composition. 
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Environmental determinants
Social support (e.g. frequency and quality of social contacts vs. isolation), living arrangements
(i.e. living alone vs. with a family member or other person) and access to community food
services have been shown to be related to dietary quantity and quality in community-dwelling
senior populations along with socio-economic factors (e.g. education, occupational history,
income).  It is instructive to consider environmental determinants of nutrition from the
perspective of change along a gradient of decreasing autonomy, while examining the dynamic
interaction of resources needed and used to meet dietary needs, as well as adaptive dietary
strategies which often follow changes in living arrangements.

Prevalence of Malnutrition

Poor nutrition status or malnutrition is defined as decrease in nutrient reserves measured by
chronically low dietary intake, low body weight, weight loss or below normal biochemical
indicators.  Prevalent rates of disease and nutrition-related problems are greatly affected by the
living arrangement and characteristics of the older population because living arrangements
illustrate health and functional status.  Therefore, differential aging associated with physical and
mental health status is reflected in the nutritional status and the level of nutritional risk among
different sub-groups of the senior population.

Among autonomous and ambulatory seniors, such as those participating in large-scale nutrition
surveys, the prevalence is very low.  However, as health and functional capacities deteriorate, the
prevalence of malnutrition increases dramatically, reaching 60% in nursing homes or hospital
settings.  Among community-living seniors, high prevalence of malnutrition, illustrated by very
low energy and nutrient intakes and weight loss, is observed among functionally dependent free-
living seniors compared to those who are autonomous and independent.

Consequences of Malnutrition

Inadequate intake of energy and some nutrients have been associated with decreased body
strength, lower resistance to infection and poorer indicators of quality of life.  Both an
inadequate body weight for height, and weight loss are associated with hip fractures, reduced
autonomy, early institutionalization and increased mortality rates.

Body weight
Optimal weight in old age is a matter of considerable debate.  There is some controversy as to
whether body weight guidelines for younger adults are fully applicable to persons 70 years of
age or over.  Risk of mortality associated with greater body mass index [BMI=weight (kg)/height
(m)2] declines with age.  Furthermore, a number of population studies have shown a U-shaped
relationship of BMI with mortality and have associated surprisingly high body weights with the
lowest mortality and preserved functional autonomy.  Indeed, studies of weight and mortality
risk across the spectrum of age show that the nadir of mortality risk occurs at a higher body mass
index in older adults than younger adults.  A number of well-designed prospective studies have
shown that elevated BMI was not associated with increased mortality at advanced ages.  For
instance, a recent study showed significant excess mortality in thin (BMI 19.4 kg/m2) seniors
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while reduced mortality was observed in obese (BMI > 28.5kg/m2) after controlling for
covariates such as smoking, functional status and serious medical conditions.

Weight loss
Weight loss is a precise nutritional marker and represents an imbalance between energy intake
and expenditure.  Prevalence estimates of involuntary weight loss range from 13% to 38%
according to the level of autonomy of populations studied and occurs even in the absence of
disease.  Indeed, weight change may represent the most useful measurement in seniors since it
signals loss of muscle and bone as well as fat tissue.  Indeed, lean body mass loss is strongly
associated with weight loss while higher fat mass appeared to protect against sarcopenia. 

Weight loss leads to functional decline, increased risk of hip fracture, early institutionalization
and mortality even after controlling for co-existing diseases and other potential confounders. 
These relationships have been demonstrated in prospective studies of generally healthy senior
populations, geriatric patients and functionally dependent free-living seniors.  Prospective
epidemiologic studies have also shown that weight maintained after menopause is a significant
factor in preventing fractures.

These results emphasize the magnitude of weight loss as the public health issue of seniors.  Even
modest decline in body weight is an important marker of risk for mortality in older adults.  There
is little evidence supporting the need for weight loss for seniors.  Even in those who are obese,
weight loss is accompanied by loss of muscle mass, which may explain the relationship of
weight loss to disability and mortality.

Effectiveness of Interventions

Development and evaluation of targeted strategies to maintain or restore health, functional
autonomy and quality of life in the aging population are still to be undertaken.  Very limited
Canadian data are available that demonstrate the effectiveness of nutrition-related interventions
in senior populations.  Nutrition education interventions directly targeted to seniors are scarce,
and their evaluation even more so.  In this area of nutrition education, we need to adapt public
health messages on current knowledge of energy and nutrients needs, as well as food choices,
attitudes and consumption practices of seniors.  According to specific determinants of nutritional
status, we need to target specific sub-groups of the population presumed to be at higher risk.

Over the last few years, some screening programs have been undertaken in institutions and at the
community level.  For example, in Quebec, a Nutrition Screening Program was developed,
validated, evaluated and implemented in CLSCs, day hospitals, day centres and other seniors
community organizations.  In Ontario, a project entitled Bringing Nutrition Screening to Seniors
in Canada, involving Dietitians of Canada, professor Heather Keller and Health Canada, is
presently being carried out.  Screening and preventive strategies should be population-specific,
integrating evidence-based strategies incorporated into health professionals’ routine and
community organizations.  They should aim to increase availability of foods to support “healthy
eating” and their efficacy and effectiveness evaluated.
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Intervention, including nutritional supplementation or dietary modification in undernourished
seniors, has been carried out mainly in institutional settings.  Intensive nutritional intervention
has the potential to reverse weight loss and even leads to weight gain which has been associated
with decreased mortality in a retrospective study of chronic care senior patients.  Nevertheless,
results are still controversial, especially in community-living frail seniors, and no clear
conclusion can be drawn from available data.  It is important to know if frail seniors with
suboptimal nutritional status, who are managing to remain in their homes, can benefit from
nutritional supplementation in terms of improved functional status.  The few studies undertaken
among this population showed that providing nutritional supplementation, along with dietary
follow-up, is feasible and results in significant improvement in nutritional status.  Consumption
of the liquid supplement significantly increased total energy and nutrient intake in study subjects
and resulted in significant weight gain.  Even the individuals who were actively losing weight
benefited from the intervention by stopping and, in some cases, reversing weight loss.  However,
improved nutritional status did not translate into significant clinical improvement in muscle
strength or other functional indicators.  This suggests two avenues of intervention: 1) prevent
undernutrition through promotion of optimal nutrition or screening in populations at risk to
prevent or retard loss in muscle mass and strength; and 2) target undernourished seniors and seek
to increase muscle mass through nutrition supplementation, along with progressive increase in
physical activity through a home-based exercise program.  It is also crucial to document the
events, transitions and changes in the biological parameters which precede weight loss so that
true “preventive” interventions can be undertaken. 

B. Support for Action 

Key Stakeholders

The potential for significant investment by major stakeholders in the area of healthy eating is
very good.  An extensive system exists in Canada to address nutrition and healthy eating,
including the public health network, non-governmental organizations (NGOs), community-based
coalitions, the media and a federal, provincial and territorial group on nutrition.  The corporate
sector has demonstrated some interest in supporting selected initiatives, such as food labelling
and related education.

A national nutrition framework developed by an intersectoral committee, Nutrition for Health:
An Agenda for Action, outlines key strategies and actions to advance the nutritional health of
Canadians and serves as a national plan for stakeholders in the nutrition field.  Public health
departments and the not-for-profit sector also provide support through their delivery networks
for the development of policies and programs based on national dietary guidelines.  However,
there is no national network gathering together researchers, key stakeholders, governmental and
NGO organizations and community-based coalitions.

Current Federal Government Strategies
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Supporting healthy eating among seniors is possible by addressing such factors as awareness,
knowledge and skills relating to food consumption, creating supportive environments and
improving the food supply.  Health Canada is a recognized leader in the promotion of healthy
eating.  Health Canada’s most important levers to affect change are knowledge development,
leadership and policy development, capacity building, and public information and education.

Research and knowledge development
A substantial deficiency in the area of nutrition and healthy eating is the lack of an ongoing
monitoring system to assess changes in the food intakes and nutritional status of the general
population and specific sub-populations, determinants of eating behaviour, and links to health
outcomes.  Monitoring of dietary intake patterns, nutritional status and their determinants are
essential for policy making and the implementation of appropriate interventions and strategies
aimed at chronic disease prevention and improved quality of life.  Similarly, there is a great need
for research and syntheses of effective interventions and best practices.

Until now, there has been no definite dietary, anthropometric or biochemical standards with
respect to optimal nutrition during aging.  A “healthy eating” concept needs to be developed
using research linking dietary intakes and anthropometric indices to health outcomes.  Only
longitudinal observations will contribute to substantially clarify and improve the concept of
optimal nutrition.

Main barriers to research and knowledge development include: 1) lack of substantial financial
support; 2) lack of Canadian researchers in the area of nutritional epidemiology, physiology and
sociology; and 3) deficient coordination/collaboration between researchers, public and private
partners.  This lack of partnership leads to inefficient knowledge translation and uptake.

Leadership and policy development
There is considerable opportunity to integrate the promotion of healthy eating with other Health
Canada programs and strategies.  As an important factor in the prevention of major chronic
diseases, the promotion of healthy eating has been integrated into such initiatives as Heart
Health, the Canadian Diabetes Strategy, and Vitality – an integrated approach to healthy living. 
Collaborations will have to be intensified with the Office of Nutrition Policy and Promotion.

Health Canada is currently collaborating with the United States in the scientific review of
nutrient requirements.  With the release of the new Dietary Reference Intake (DRI) reports, there
is the need to re-evaluate the current nutrition recommendations and dietary guidelines for
Canadians, with a particular focus on older adults.  As Health Canada explores the promotion of
healthy weights, it should consider appropriate benchmarks for seniors, as standards do not
currently exist for this population.  These revisions will likely have important implications for
action, including modified “healthy eating” messages, modifications to food fortification
policies, etc.

Capacity building
Health Canada policies and guidelines form the basis for the development of policies and
programs to support healthy eating through many different national and community-level
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delivery systems.  By supporting and working through an extensive system of partners, including
provincial, territorial and local governments, other federal government departments, the public
health network, NGOs, community-based coalitions and the media, Health Canada’s updated
nutrition and healthy eating policies and guidelines have tremendous potential to have an impact
on the health of Canadian seniors.

Public education and information
Building on the Division of Aging and Seniors’ public education mechanisms, there is an
opportunity to develop client-targeted educational material to inform health professionals, home
care workers, nursing home personnel, community educators and seniors about the nutritional
risk factors and nutrition requirements specific to seniors.  
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