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DIFFERENCES BETWEEN CANADIAN AND MEDITERRANEAN 
DIETS: AN ASSESSMENT OF MACRONUTRIENTS IN THE DIETS 

OF CANADIAN OLDER ADULTS USING DATA  
FROM THE CANADIAN COMMUNITY HEALTH SURVEY 2.2    

I. Culum, J.B. Orange, D. Forbes, M. Borrie

Introduction

Global average life expectancy has increased steadily 
from the early 20th century from 46.5 years to 70 
years (1). According to experts in the United Nations 
Population Division, this pattern will continue into the 
near future. There also will be an increasing worldwide 
proportion of individuals over 65 years of age with 
those aged 85+ being the fastest growing cohort of all 
(1). In concert with the increasing global prevalence of 
older adults is the rise of chronic diseases among older 
adults, such as dementia, which are the leading causes 
of mortality among those 65 years of age and older in 

Canada (2, 3). 
Dementia is a syndrome in which there are persistent 

and progressive declines in memory, language and 
communication, personality, visuospatial skills and 
other cognitive processes such as executive functions 
(4). It is estimated that by 2038 approximately 1.1 million 
Canadians (2.8% of the overall population) will exhibit 
dementia (5). These estimates mean that the number of 
persons with dementia in Canada will more than double 
in just three decades (from approximately 480,000 in 2008 
to approximately 1,125,000 in 2038) (5). The incidence 
of Alzheimer’s disease (AD), the most prevalent type of 
dementia, also is rising. There are 7.7 million new cases of 
dementia worldwide, which translates to approximately 
one new case every four minutes (6). It is estimated that 
AD will occur in 1 out of 85 persons worldwide by 2050 
(7). The worldwide prevalence of AD was estimated to be 
35.5 million in 2010 (8) with a quadrupling projected for 
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Abstract: Introduction: The World Health Organization (WHO) recommends a diet that limits saturated fat consumption and 
encourages unsaturated fat consumption. A diet that is compatible with the WHO recommendations and of considerable interest 
to researchers interested in dementia is the Mediterranean diet (MeDi). What is known empirically at present about the MeDi and 
dementia is that t may have roles to play in reducing the risk factors as well as the overall risk for developing dementia. Objectives: 
In this cross-sectional study, we examined the macronutrient composition of the average Canadian diet (CanDi) in order to see 
how it may differ from the average Mediterranean diet (MeDi). Additionally, we compared how the CanDi differs between groups 
based on gender, age, geographical location and classification (i.e. urban vs. rural), and dementia risk. Design: The Canadian 
Community Health Survey (CCHS) 2.2 data were used to estimate the macronutrient composition of the CanDi for older adults 
(age 50+) (N = 10,503 [4,955 male, 5,548 female], mean age = 64[10.30]).  Results: The average daily macronutrient intake in a CanDi 
was found to be 227.7 g of carbohydrates, 78.5 g of proteins, 67.8 g of fats (21.8 g of saturated fats, 27.1 g of monounsaturated 
fats, and 12.4 g of polyunsaturated fats), as well as 8.3 g of alcohol and have an average energy value of 1856.9 Kcal. The energy 
breakdown by macronutrient in a CanDi is estimated as follows: 49.2% from carbohydrates, 16.9% from proteins, and 31.1% 
from fats (10% saturated, 12.3% monounsaturated, and 5.7% polyunsaturated fats). On average, the respondents did not meet 
the daily energy requirements for their respective age group as outlined in Canada’s Food Guide. Conclusion: The macronutrient 
composition of the CanDi differs not only from the MeDi, but also from previous Western diet generalizations. Of particular 
interest is the finding that respondents identified as being “at-risk” for developing dementia consumed significantly less of each 
macronutrient and less food overall than those who were identified as otherwise healthy.
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2050 (7). However, others have suggested that dementia 
incidence and prevalence has been on the decline in high-
income European and North American nations (9, 10, 
11]. While this is certainly a bit of good news, meaning 
that the aforementioned projections of absolute numbers 
of people with dementia may be a bit less dramatic, 
this does not mean that dementia will not remain a 
healthcare, economic, societal, emotional burden for years 
to come.

AD is the most prevalent type of dementia, followed 
by vascular dementia (VaD), Lewy-body dementia 
(LBD), and frontotemporal dementia (FTD) (6). AD and 
VaD account for most of the dementia cases worldwide. 
“Pure” AD and “pure” VaD occur less frequently than 
previously thought. It is common to find pathology 
relating to more than one dementia type in the brains 
of persons with dementia (PWD). The combination of 
pathologies of AD and VaD is called mixed dementia 
(MD) though no standard diagnostic tools exist for this 
type of pathology (12). 

To compound the rising global prevalence of dementia 
and the monumental care needs for those with dementia 
are the staggering costs of current care which are 
significant and increasing sharply. Estimates in 2010 for 
the total worldwide societal costs for dementia were 
USD 604 billion (6, 8), up from 315 billion in 2005 (13). 
Estimates based on data from the Canadian Study on 
Health and Aging (CSHA) reveal that annual societal 
costs of caring for older adults with dementia in Canada 
range from approximately CAD 10,000 for mild cases 
to CAD 38,000 for severe cases (14). Over 80% of these 
costs are attributed to institutionalization (15). Overall, 
Canadian dementia economic burden was estimated to 
be approximately CAD 15 billion in 2008 and is projected 
to increase to approximately CAD 870 billion by 2038 
(5). Researchers estimated the annual cost of caring for a 
person with VaD to be USD 14,000 (16). Statistics Canada 
estimated the annual Canadian household per capita 
income to be CAD 42,600 (17) reinforcing further the 
severity and the importance of the economic impact 
of dementia on caregivers and to Canadian society in 
general. The financial burden to Canadians because of 
dementia, in all its forms, now and in the coming future 
simply cannot be ignored.

Diet and Aging

Preventive approaches designed to limit the 
development of chronic illnesses, such as dementia, 
are becoming increasingly important to researchers, 
clinicians, policy makers and caregivers. The preventive 
approaches, such as diet modifications, are most effective 
well before a disease manifests (primary prevention) but 
can be useful even after the disease emerges (secondary 
prevention). Prevention also can be cost-effective. While 
a healthy diet versus an unhealthy diet is more expensive 
in an immediate sense, societal and personal economic 

savings can be realized based on delaying disease onset. 
Adhering to a healthy diet can compress morbidity, that 
is, the overall reduction of end-of-life disease length 
(18). Therefore, reducing the incidence and prevalence of 
chronic diseases through dietary changes may improve 
the efficiency of health-care systems, and enhance the 
quality of life for those with chronic illnesses and for their 
caregivers. 

Healthy eating is a key component in healthy aging. 
Charlton (2002) demonstrates that the adoption of a 
healthy diet can increase overall life expectancy and 
can contribute to better overall health (19). While 
adopting a healthier diet is most effective earlier in 
life, it is important to note that protective benefits of 
a healthier diet can occur at any age (20). Unhealthy 
dietary habits (e.g., increased saturated fat intake) can 
lead to obesity that increases an individual’s chances of 
developing a variety of negative health outcomes such 
as cardiovascular disease, hypertension, hyperlipidemia, 
and diabetes. These conditions increase the risk of 
dementia in older adults and are identified as risk factors 
(21, 22). Minimizing these risk factors should be a key 
component in healthy aging.

A person’s metabolism slows down with advancing 
age where less energy is required to maintain normal 
functions. The adoption of healthier eating habits, 
particularly in response to age-related metabolic needs, 
can reduce directly the risk factors for vascular disease, 
which in turn can help reduce the development of 
dementia in most forms (e.g., AD, VaD and mixed). 
Findings from several longitudinal studies showed that 
healthier eating can result in reduced cholesterol levels 
(23-25) and systolic blood pressure (24). While there is 
no single healthy diet, the WHO recommends a diet that 
is limited in saturated fat consumption versus one in 
which there is unsaturated fat consumption. The WHO 
recommends that a healthy diet also includes: limiting 
overall energy intake from all fat sources, increasing the 
overall consumption of fruits and vegetables, legumes, 
and nuts/grains, and decreasing the intake of sodium 
and free sugars (26). A diet that is compatible with the 
WHO recommendations and of considerable interest to 
researchers interested in dementia is the Mediterranean 
diet (MeDi).

The Mediterranean Diet

The MeDi, which varies slightly among Mediterranean 
regions, commonly includes components such as 
high consumption of fish, fruits/vegetables/legumes, 
and grains, coupled with moderate dairy and alcohol 
consumption, and low meat consumption (27). 
Researches from Greece estimated that the average 
daily macronutrient intake in a MeDi consists of 255.0 
g of carbohydrates, 74.5 g of proteins, 110.7 g of fats 
(29.8 g of saturated fats, 63.8 g of monounsaturated 
fats, and 9.9 g of polyunsaturated fats), as well as 14 
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g of alcohol, and have an average energy value of 
2473 Kcal (28). Furthermore, the energy breakdown 
by macronutrient in a “typical” MeDi is estimated as 
follows: 47% from carbohydrates, 15% from proteins, and 
38% from fats (10% saturated, 22% monounsaturated, 
and 6% polyunsaturated fats) (29). In comparison, the 
“typical” Western diet provides 42% of daily energy 
from carbohydrates, 20% from proteins, and 38% from 
fats (17% saturated, 14% monounsaturated, and 7% 
polyunsaturated fats) (30).

Since the 1960s the MeDi has received increasing 
scientific attention because of its association with a 
reduced risk of hypertension (31), coronary heart disease 
(32), obesity (33), as well as overall mortality (34). 
Researchers suggest that the MeDi may be beneficial in 
reducing the risk of AD and related dementias regardless 
of vascular comorbidity (35). Others suggest that the 
antioxidants typically found in olive oil compounds 
and red wine, components common in the MeDi, 
mediate vascular pathology (36, 37). Additionally, 
polyunsaturated fatty acids (PUFAs) (specifically 
omega-3 fatty acids) also may play an important role 
in mediating inflammatory response thereby further 
reducing the risk of vascular pathology (12, 38). It is likely 
that the MeDi is more than just a sum of its components 
and that its benefits are a result of multiple components 
working in tandem, although definitive evidence remains 
needed.

There is a growing body of evidence in favour of 
adopting the MeDi to help optimize health status 
and to reduce the risk of dementia. In a recent meta-
analysis of studies in which a MeDi intervention was 
used, researchers reported that a higher adherence to 
the MeDi was associated with better cognitive function 
(and lower rate of cognitive decline), as well as an overall 
reduction of AD risk (39). In an earlier meta-analysis, 
researchers reported that an increase in MeDi adherence 
translated to a 10% reduction in death and/or incidence 
of vascular diseases as well as a 13% reduction of the 
incidence of neurodegenerative diseases (40). There also 
is evidence that adopting the MeDi reduces the risk of 
mild cognitive impairment (MCI) and the conversion of 
MCI to dementia (41). It is important to note that while 
MeDi research interest has been increasing over the past 
decade the relationship between MeDi and dementia risk 
remains a rising area of research activity.

Statement of Problem

What is known empirically at present about the MeDi 
and dementia is that it may have roles to play in reducing 
the risk factors as well as the overall risk for developing 
dementia. However, what remains unknown is how 
the average Canadian diet (CanDi) differs from the 
average Mediterranean diet (MeDi) and the implications 
of such differences on the development of dementia 
among Canadians. While previous research has focused 

primarily on the health benefits of either living in the 
Mediterranean region or the adoption of the MeDi in 
different regions worldwide, no investigators have 
published studies that examined how dietary habits of 
older Canadians compare to the MeDi. This is a necessary 
first step toward a clearer understanding of how much 
effort may be necessary to promote a shift toward the 
MeDi among Canadian older adults, particularly for 
those with dementia, those who are at-risk for developing 
dementia, or those who are otherwise healthy. 

The aim of this retrospective study was to fill this 
knowledge gap concerning the dietary habits of Canadian 
older adults. The following research questions were 
posed. 

Research Questions

1. What is the macronutrient composition of the typical 
diet of Canadian older adults (50+ years) according to 
the CCHS Cycle 2.2 (2004) data set?

2. Are there differences in dietary patterns between 
different Canadian older adult participant groups?
a. Is there a difference in dietary patterns between:

i. the young-old (51 to 70) vs. the older adult (71+) 
cohorts

ii. men vs. women in each of the two cohort age 
groups?

3. Are there differences in dietary patterns relative to 
geographical location (i.e., province and rural/urban 
areas) in Canada?

4. Are there differences in dietary patterns between 
“at-risk” (cognitively intact, but with vascular risk 
factors such as metabolic syndrome) and “healthy” 
groups?

Method

Study Design

Nutritional data were mined from the Canadian 
Community Health Study Cycle 2.2 (42) for this between 
groups retrospective study. These data represent the most 
current and comprehensive profile of dietary habit of 
Canadians. Permission from and authorization to access 
the restricted Statistics Canada database was obtained 
from the Research Data Centre (RDC) through a proposal 
submitted to the Social Sciences and Humanities Research 
Council of Canada (SSHRC) by the first author (IC).

Participants
Participant responses were obtained from the 

existing CCHS 2.2 data set (2004) (N = 10,524). The 
CCHS 2.2 employed a multistage stratified cluster 
design that provided a sample representative of the 
general Canadian population in terms of age, gender, 
geographical location, as well as socioeconomic status 
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(42). The computer-assisted interviews were conducted 
from January 14, 2004 to January 21, 2005, with a random 
subset of Canadian participants selected for a second 
interview (24-hour dietary recall). All initial interviews 
were conducted in respondents’ homes, with the majority 
of the follow-up interviews conducted over telephone 
(others were conducted in-person). For the purpose of 
this study, respondents were placed into one of two 
groups based on their age at the time of their interview 
(51 to 70 inclusive or over 70) in order to correspond 
with the top two age bands as outlined in the Estimated 
Energy Requirements section of Canada’s Food Guide 
(43).   

Materials and Measures

The respondents’ dietary habits were assessed 
via a computer-aided-interview as well as a 24-hour 
dietary recall in the CCHH 2.2. These data were used to 
determine the macronutrient composition of the CanDi 
for older adult Canadians. 

Ethics and Permissions

Permission to use CCHS 2.2 data was obtained from 
Statistics Canada through the local Research Data Centre 
(RDC) at Western University. The statistical analyses 
were vetted by the Senior Analyst at the RDC to ensure 
that no participant could be identified due to sub-group 
analysis. In accordance with RDC regulations, no raw 
data were removed from the RDC office. 

Data Collection

Relevant data from the CCHS 2.2 were mined at the 
Western University RDC and exploratory data analyses 
were performed. The dataset was selected because it 
is the most current, large survey of its kind in Canada 
that contains relevant dietary information. Variables 
of interest were age (categorized), gender, province, 
geographical classification (urban or rural), daily 
macronutrient intakes (in grams), alcohol intake (in 
grams), energy from all food sources (in kilocalories), 
percentage of energy from specific macronutrients, 

Table 1
Macronutrient intake (in grams) by age group, gender, geographical classification and dementia risk

Macronutrient Intake
(by Age)

Median (IQR) in grams/day Median (IQR) in 
Kcal/day

Group N Carbs Proteins Fats SFs MUFAs PUFAs Alcohol* Energy
51-70 7570 216.8 (130.4) 73.5 (46.5) 62.4 (50.5) 19.1 (17.5) 24.5 (21.7) 10.7 (10.1) 0.0 (11.9) 1771.7 (1047.9)
70+ 2933 200.9 (113.0) 62.5 (41.8) 51.8 (41.6) 16.3 (14.3) 20.5 (17.7) 9.2 (8.2) 0.0 (0.27) 1556.9 (885.7)

z(p) -6.91 (.000) -13.06 (.000) -11.10 (.000) -8.31 (.000) -11.59 (.000) -8.99 (.000) -5.47 (.000) -12.93 (.000)
(by Gender)

Median (IQR) in grams/day Median (IQR) in 
Kcal/day

Gender N Carbs Proteins Fats SFs MUFAs PUFAs Alcohol* Energy
Men 4955 235.2 (139.2) 80.4 (50.2) 61.8 (55.2) 21.1 (19.8) 27.0 (23.4) 11.8 (10.3) 0.0 (15.0) 1970.0 (1102.2)
Women 5548 193.3 (110.0) 62.8 (41.1) 52.6 (40.0) 16.0 (14.4) 20.6 (17.5) 9.2 (8.3) 0.0 (0.2) 1549.5 (836.4)

z(p) -21.75 (.000) -22.56 (.000) -20.32 (.000) -17.53 (.000) -20.12 (.000) -17.53 (.000) -17.35 (.000) -27.21 (.000)
(Urban/Rural)

Median (IQR) in grams/day Median (IQR) in 
Kcal/day

Group N Carbs Proteins Fats SFs MUFAs PUFAs Alcohol* Energy
Urban 8460 210.3 (125.3) 70.1 (45.9) 57.3 (47.7) 17.8 (16.7) 22.5 (19.9) 9.9 (9.2) 0.0 (8.8) 1700.0 (990.1)
Rural 2043 222.0 (125.8) 72.4 (48.8) 65.1 (49.0) 20.0 (16.5) 26.2 (21.8) 11.2 (9.8) 0.0 (8.9) 1803.0 (1013.6)

z(p) 4.46 (.000) 3.04 (.002) 8.06 (.000) 8.02 (.000) 8.15 (.000) 5.86 (.000) 2.56 (.011) 6.13 (.000)
(by Dementia Risk)

Median (IQR) in grams/day Median (IQR) in 
Kcal/day

Group N Carbs Proteins Fats SFs MUFAs PUFAs Alcohol* Energy
At-Risk 4295 205.5 (118.3) 68.2 (47.1) 55.8 (46.5) 17.4 (15.6) 21.9 (19.8) 9.9 (8.6) 0.0 (1.8) 1648.6 (965.3)
Healthy 6208 218.1 (130.9) 72.3 (46.0) 61.5 (49.4) 19.0 (17.7) 24.0 (21.1) 10.4 (9.8) 0.0 (10.9) 1771.4 (1041.2)

z(p) 6.35 (.000) 5.56 (.000) 6.18 (.000) 5.80 (.000) 5.60 (.000) 4.29 (.000) 4.31 (.000) 7.42 (0.0)
ALL 10503 212.2 (126.7) 70.5 (46.2) 59.1 (48.3) 18.3 (16.7) 23.1 (20.3) 10.1 (9.4) 0 (8.91) 1717.1 (999.9)
* Median value is near zero due to many respondents’ non-consumption of alcohol on a daily basis
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and dementia risk status (healthy or at-risk). The only 
inclusion criteria for the sample selection was age (over 
50) and not missing any responses pertaining to the 
abovementioned variables of interest. Respondents with 
incomplete or missing variables of interest were not 
considered for this study. The macronutrient variables 
include carbohydrates, proteins, fats, saturated fats 
(SFs), monounsaturated fatty acids (MUFAs), and 
polyunsaturated fatty acids (PUFAs). SFs, MUFAs, 
and PUFAs are a subset of fats and these values are 
not added to the overall daily fat intake. Furthermore, 
there are other types of fats not accounted for by this 
breakdown and the total daily fat intake value, therefore, 
is greater than the sum of these three types. The study 
variables were derived from questionnaire and interview 
responses and are only an estimate of the macronutrient 
composition of the respondents’ diets. The variables were 
selected because they are the best available method of 
quantifying the CanDi given the available data. 

Data Analyses

The CCHS 2.2 data were used to estimate the 
macronutrient composition of the CanDi. The normality 
of the sample was tested using the Kolmogorov–Smirnov 
and test (and the Shapiro–Wilk test in one case where a 
sub-group size was too small for the former test). With 
the exception of one small sub-group (respondents 
from Prince Edward Island), the responses were not 
distributed normally. Non-parametric tests were 
conducted on the data. IBM SPSS Statistics 22.0 for 
Microsoft Windows® (IBM Corp., Armonk, USA) was 
used to perform the exploratory data analysis, as well 
as independent samples Mann-Whitney U and Kruskal-
Wallis tests (corrected for tied ranks).

Results

The inclusion criteria identified 10,524 relevant 
respondents. Due to missing data, 21 respondents were 
not used in the analyses (N = 10,503). The younger cohort 
(51 to 70) included 7,570 respondents (3,712 men, 3,858 
women) while the older cohort (>70) included 2,933 
respondents (1,243 men, 1,690 women). The mean age is 
58.9 years for the younger cohort and 78.2 years for the 
older cohort.

The macronutrient composition of the CanDi 
for the respondents is presented in Table 1. The male 
respondents reported consuming significantly more 
carbohydrates, proteins, fats, SFs, MUFAs, PUFAs, 
and alcohol by weight (g) vs. the female respondents. 
Men also had a significantly higher daily caloric intake 
than women. Carbohydrates were the largest source of 
energy for both genders, followed by fats, with proteins 
being responsible for the least amount of energy from 
food sources (Table 2). Younger respondents consumed 

significantly more carbohydrates, proteins, fats, SFs, 
MUFAs, PUFAs, and alcohol by weight (g) than older 
respondents (Table 1). Younger respondents also had 
a significantly higher daily caloric intake than older 
respondents. Carbohydrates were the largest source of 
energy for both cohorts (Table 2) as well as by gender 
within cohorts (Table 4), followed by fats, with proteins 
being responsible for the least amount of energy from 
food sources (Tables 2 and 4). 

Within the younger respondent group, men consumed 
significantly more carbohydrates, proteins, fats, SFs, 
MUFAs, PUFAs, and alcohol by weight (g) vs. women 
(Table 3). Men also had a significantly higher daily caloric 
intake than women. Carbohydrates were the largest 
source of energy for both genders, followed by fats, 
with proteins being responsible for the least amount of 
energy from food sources (Table 4). Within the older 
respondent group, men again consumed significantly 
more carbohydrates, proteins, fats, SFs, MUFAs, PUFAs, 
and alcohol by weight (g) vs. women (Table 3). Men 
in the older cohort also had a significantly higher 
daily caloric intake vs. women in the older cohort. 
Carbohydrates were the largest source of energy for both 
genders, followed by fats (Table 4), with proteins being 
responsible for the least amount of energy from food 
sources.

Rural respondents consumed significantly more 
carbohydrates, proteins, fats, SFs, MUFAs, PUFAs, and 
alcohol by weight (g) vs. urban respondents (Table 1). 
Rural respondents also had a significantly higher daily 
caloric intake vs. their urban counterparts. Among 
provinces, there were statistically significant differences 
in daily carbohydrate, protein, fat, SF, MUFA, PUFA, and 
alcohol intakes by weight (g) (Table 5). Carbohydrates 
were the largest source of energy regardless of 
geographical classification (Table 2) or province (Table 6), 
followed by fats, with proteins being responsible for the 
least amount of energy from food sources.

Respondents who were identified to be at-risk for 
developing dementia (i.e., diagnosed with diabetes and/
or hypertension and/or hypercholesterolemia) consumed 
significantly fewer carbohydrates, proteins, fats, SFs, 
MUFAs, PUFAs, and alcohol by weight (g) vs. those who 
were otherwise healthy (Table 1). These respondents 
also had a significantly lower daily caloric intake 
vs. those who are otherwise healthy. Carbohydrates 
functioned as the largest source of energy regardless 
of dementia risk status (Table 2), followed by fats, with 
proteins being responsible for the least amount of energy 
from food sources. There was an estimated 3,638,971 
individuals over the age 50 in Canada who are at-risk for 
developing dementia (1,489,170 over the age of 70) out of 
an estimated 8,897,946 Canadians over the age of 50. This 
represents approximately 41% of all individuals over the 
age of 50 and 60% of all individuals over the age of 70.
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Table 2
Percentage of daily energy by source (by age group, gender, geographical classification and dementia risk)

% Energy (Daily)
(by Age)

Median (IQR)
Group N Carbs Proteins Fats SFs MUFAs PUFAs
51-70 7570 48.5 (14.8) 16.1 (7.1) 31.2 (13.1) 9.5 (5.8) 12.2 (5.9) 5.2 (3.2)
70+ 2933 51.1 (13.8) 15.7 (6.8) 30.2 (12.4) 9.4 (5.5) 11.6 (5.4) 5.2 (2.9)

(by Gender)
Median (IQR)

Gender N Carbs Proteins Fats SFs MUFAs PUFAs
Men 4955 47.7 (15.4) 15.9 (7.1) 31.3 (13.3) 9.5 (6.0) 12.3 (5.9) 5.2 (3.0)
Women 5548 50.5 (14.2) 16.0 (7.0) 30.6 (12.5) 9.4 (5.6) 11.9 (5.7) 5.2 (3.2)

(Urban/Rural)
Median (IQR)

Group N Carbs Proteins Fats SFs MUFAs PUFAs
Urban 8460 49.5 (15.1) 16.1 (7.1) 30.8 (12.9) 9.4 (5.9) 11.8 (5.8) 5.2 (3.2)
Rural 2043 48.4 (13.2) 15.5 (6.5) 31.7 (12.7) 9.9 (5.4) 12.7 (6.0) 5.4 (2.9)

(by Dementia Risk)
Median (IQR)

Group N Carbs Proteins Fats SFs MUFAs PUFAs
At-Risk 4295 49.6 (14.6) 16.1 (6.9) 30.6 (12.7) 9.5 (5.6) 12.0 (6.1) 5.3 (3.1)
Healthy 6208 49.0 (14.6) 15.9 (7.1) 31.2 (13.0) 9.5 (5.9) 12.1 (5.7) 5.2 (3.1)
ALL 10503 49.3 (16.7) 16.0 (7.1) 31.0 (12.9) 9.5 (5.8) 12.0 (5.8) 5.2 (3.1)

Table 3
Macronutrient intake (in grams) by age group and gender

Macronutrient Intake (by Age and Gender)

Median (IQR) in grams/day Median (IQR) 
in Kcal/day

Group Gender N Carbs Proteins Fats SFs MUFAs PUFAs Alcohol* Energy

51-70 Men 3712 240.8 (141.5) 84.0 (51.4) 70.8 (58.1) 22.1 (20.6) 28.3 (25.1) 12.2 (11.0) 0.0 (19.2) 2059.3 (1144.0)

Women 3858 195.6 (113.5) 65.0 (41.1) 55.9 (41.6) 16.8 (15.1) 21.8 (18.1) 9.6 (8.8) 0.0 (0.3) 1611.0 (850.2)

z(p) -19.38 (.000) -20.24 (.000) -17.84 (.000) -16.02 (.000) -17.47 (.000) -15.00 (.000) -14.81 (.000) -24.22 (.000)

70+ Men 1243 223.5 (128.9) 70.9 (49.1) 60.2 (47.6) 18.8 (17.2) 23.4 (18.9) 10.7 (8.8) 0.0 (11.3) 1765.2 (926.6)

Women 1690 188.5 (104.3) 57.0 (35.2) 47.2 (35.1) 14.6 (12.8) 18.3 (14.8) 8.4 (6.9) 0.0 (0.1) 1428.6 (784.0)

z(p) -9.92 (.000) -9.33 (.000) -9.2 (.000) -6.89 (.000) -9.38 (.000) -8.41 (.000) -8.93 (.000) -11.95 (.000)
* Median value is near zero due to many respondents’ non-consumption of alcohol on a daily basis

Table 4
Percentage of daily energy by source (by age group and gender)

% Energy (Daily) by Age and Gender

Median (IQR)
Group Gender N Carbs Proteins Fats SFs MUFAs PUFAs

51-70 Men 3712 47.1 (15.4) 16.0 (7.2) 31.5 (13.4) 9.5 (6.1) 12.3 (5.9) 5.2 (3.1)
Women 3858 50.0 (14.3) 16.2 (7.0) 31.0 (12.8) 9.5 (5.6) 12.1 (6.0) 5.2 (3.4)

70+ Men 1243 50.1 (13.9) 15.5 (7.0) 30.9 (13.2) 9.5 (5.5) 11.8 (5.9) 5.3 (2.9)
Women 1690 51.6 (13.4) 15.8 (6.7) 29.8 (12.1) 9.2 (5.6) 11.4 (5.2) 5.2 (2.9)
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Table 5
Macronutrient intake (in grams) by province

Macronutrient Intake (by Province)

Median (IQR) in grams/day Median (IQR) 
in Kcal/day

Province N Carbs Proteins Fats SFs MUFAs PUFAs Alcohol* Energy

Newfoundland 186 208.8 (148.2) 72.4 (49.9) 54.7 (46.9) 16.4 (14.4) 21.1 (21.1) 9.5 (10.7) 0.0 (0.2) 1680.0 (1058.6)

P.E.I. 48 213.9 (118.0) 69.2 (45.5) 64.0 (49.6) 19.7 (17.4) 24.4 (20.4) 10.7 (9.0) 0.0 (0.2) 1718.8 (1031.2)

Nova Scotia 339 216.2 (120.8) 72.8 (46.1) 59.4 (50.3) 18.2 (17.05) 23.4 (20.0) 10.5 (9.1) 0.0 (0.3) 1692.0 (928.6)

New Brunswick 267 208.1 (124.8) 69.0 (46.7) 61.5 (46.1) 17.6 (15.8) 25.5 (20.7) 11.1 (9.3) 0.0 (0.3) 1725.0 (1013.2)

Quebec 2640 221.5 (136.0) 71.7 (46.9) 65.0 (50.8) 21.0 (19.4) 25.2 (21.5) 10.9 (9.5) 0.0 (13.2) 1848.2 (1044.3)

Ontario 3986 209.2 (122.8) 68.8 (43.8) 55.9 (44.3) 17.0 (15.1) 22.3 (19.2) 9.7 (9.0) 0.0 (10.5) 1699.3 (952.7)

Manitoba 375 194.3 (117.1) 69.1 (48.0) 53.8 (46.4) 17.1 (17.8) 20.9 (19.6) 8.9 (8.8) 0.0 (0.2) 1574.2 (964.0)

Saskatchewan 322 214.5 (122.3) 71.7 (52.4) 66.4 (47.1) 18.6 (18.8) 26.7 (20.1) 11.8 (9.8) 0.0 (0.2) 1724.7 (1044.2)

Alberta 893 202.1 (117.4) 72.5 (47.5) 57.3 (46.7) 17.9 (16.2) 22.6 (21.3) 9.5 (9.1) 0.0 (0.1) 1693.5 (891.9)

British Columbia 1446 214.1 (138.7) 72.7 (50.5) 57.8 (54.3) 18.6 (18.5) 22.4 (20.9) 10.1 (9.6) 0.0 (11.0) 1697.1 (1116.0)

χ2(p) 139.59 (.000) 28.13 (.001) 105.17 (.000) 139.59 (.000) 90.55 (.000) 70.22 (.000) 86.77 (.000) 80.95 (.000)

df(N) 9(9786) 9(9786) 9(9786) 9(9786) 9(9786) 9(9786) 9(9786) 9(9786)
* Median value is near zero due to many respondents’ non-consumption of alcohol on a daily basis

Table 6
Percentage of daily energy by source (by province)

% Energy (Daily)
Median (IQR)

Province N Carbs Proteins Fats SFs MUFAs PUFAs
Newfoundland 186 49.3 (15.7) 16.9 (7.9) 29.2 (13.8) 8.8 (4.9) 11.6 (6.4) 4.9 (3.2)
P.E.I. 48 49.0 (14.6) 16.2 (7.4) 32.5 (12.7) 10.2 (5.9) 12.6 (6.2) 5.2 (3.3)
Nova Scotia 339 49.9 (16.5) 15.6 (7.1) 31.2 (13.4) 9.5 (5.2) 12.5 (5.5) 5.3 (3.4)
New Brunswick 267 49.8 (13.9) 15.4 (6.3) 32.4 (12.3) 9.6 (5.2) 13.0 (6.2) 5.9 (3.1)
Quebec 2640 48.5 (13.6) 15.4 (6.8) 31.8 (12.3) 9.9 (6.1) 12.5 (5.7) 5.4 (3.1)
Ontario 3986 49.9 (14.7) 16.1 (7.1) 30.2 (12.7) 9.2 (5.6) 11.7 (5.9) 5.1 (3.2)
Manitoba 375 50.2 (15.0) 16.4 (7.3) 30.5 (13.0) 9.4 (5.7) 11.8 (6.3) 5.1 (3.4)
Saskatchewan 322 48.0 (15.7) 16.1 (6.3) 32.9 (12.8) 10.2 (5.5) 12.9 (6.0) 5.7 (3.2)
Alberta 893 48.0 (15.1) 16.7 (7.6) 31.6 (14.4) 9.9 (5.8) 12.2 (6.6) 5.2 (3.3)
British Columbia 1446 49.5 (15.7) 16.2 (7.6) 30.0 (13.1) 9.2 (6.2) 11.5 (5.6) 5.2 (3.0)

Table 7
Macronutrient intake (in grams) by diet type

(g) CanDi MeDi*
Carbs 212.2 255.0
Proteins 70.5 74.5
Fats 59.1 110.7
SFs 18.3 29.8
MUFAs 23.1 63.8
PUFAs 10.1 9.9
Alcohol** 8.3 14.0
Energy (Kcal) 1717 2473
* From Trichopoulou et al. (2006)

Table 8
Percentage of daily energy by source (by diet type)

CanDi MeDi*

Carbs 49 47
Proteins 16 15
Fats 31 38
SFs 10 10
MUFAs 12 22
PUFAs 5 6
* From Sacks & Katan (2002)
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Discussion
The aim of this study was to estimate the dietary habits 

of Canadian older adults by examining the macronutrient 
composition of the CanDi using the most current Canada-
wide survey data. Results show a median daily intake 
of 212.2 g of carbohydrates, 70.5 g of proteins, and 59.1 
g of fats (including 18.3 g of SFs, 23.1 g of MUFAs, and 
10.1 g of PUFAs). These values translate into 49.3% of 
daily energy from carbohydrates, 16.0% from proteins, 
and 31.0% from fats. The CanDi estimate differs from 
the MeDi estimate based on a lower daily carbohydrate 
intake (-42.8 g), slightly lower protein intake (-4.0 g), and 
a much lower total fat intake (-51.6 g). When comparing 
specific fat types, the CanDi is characterized by a lower 
daily SF intake (-11.5 g), much lower MUFA intake 
(-40.7 g), and a slightly higher PUFA intake (+0.2 g). The 
CanDi also can be characterized by a lower daily alcohol 
consumption (5.7 g less than in the MeDi estimate). It is 
important to note that many respondents did not report 
that they consume any alcoholic beverages on a regular 
basis. When comparing mean daily energy values, the 
CanDi provides ~756 Kcal less energy than the MeDi 
(Table 7).

The CanDi, based on the Canadian Community Health 
Study Cycle 2.2 data used in this study, is estimated to 
provide 2% more energy from carbs and 1% more energy 
from proteins than the MeDi. The CanDi provides 7% less 
energy from fats. Particularly notable is the comparison 
between energy intake by fat types, where both the 
CanDi and the MeDi provide 10% of daily energy from 
SFs (Table 8). The CanDi varies significantly among the 
various comparison sub-groups (age group, gender, 
geographical classification, province, and dementia risk 
status). However, it is important to note that neither 
age group meets the daily energy requirements for their 
respective group as outlined in Canada’s Food Guide 
(43) for even the most sedentary lifestyle, let alone an 
active one. The difference in daily energy requirements 
is even greater when comparing group medians to the 
recommended guideline values. However, this is not 
sufficient cause for alarm due to respondents’ tendency 
to underestimate their overall food intake (44). The higher 
daily energy intake values among men vs. women also 
are not surprising due to their relatively larger body size, 
but the difference becomes smaller between genders 
in the older age group (though no less significant). 
Differences among macronutrient intakes by province 
are also not surprising, possibly due to Canada’s varied 
geography, different cultural and ethnic backgrounds, 
and the sheer size of the country. Further analysis should 
involve a comparison based on likeness of region rather 
than provincial borders and should include the northern 
territories as well (though no territorial data is available 
in the CCHS 2.2 and this should be kept in mind when 
collecting new data). While the “healthy” sub-group 
consumes more of each macronutrient (even the SFs), it is 

unlikely that their “at-risk” counterparts owe their status 
to a lower overall food and energy intake. It is possible 
that these respondents are less active and may in fact still 
be consuming more relative to their counterparts. This 
is, however, the most important finding of our study 
relative to dementia as it suggests that the link between 
diet and dementia risk merits further exploration, which 
has also been suggested in recent meta-analyses (45, 46). 
Further investigation is necessary, particularly since there 
is a limited availability of pharmacological treatment 
options for cognitive impairment and dementia (47). 

Furthermore, it is important to note that the CCHS 
2.2 nutritional data is based on a single 24-hour 
dietary recall, with a smaller sample being invited for 
a follow-up interview. As such, we advise that these 
results be interpreted with caution, as multiple recalls 
are recommended in order to accurately depict an 
individual’s nutrient intake (48).

Limitations
A limitation of this study is the age of the data. 

Due to increasing globalization additional foods are 
making their way into Canadians’ diet and this may 
result in significant changes of the CanDi composition. 
Unfortunately, no newer data exist at this time. The 
Canadian Federal government has not undertaken 
more recent national surveys of the dietary habits of 
Canadians. In addition, comparing PUFA intakes in 
this study is problematic because the CCHS 2.2 data 
does not provide a ratio of omega-6 to omega-3 PUFAs, 
though this is an inherent limitation of previous Western 
diet estimates as well. Bearing in mind the variance 
in data collection methods and sample sizes, these 
comparisons should be interpreted with caution and 
further exploration of the topic is necessary. It also is 
important to remember that these are only estimates of 
CanDi composition that are derived from responses to 
a questionnaire and an interview (which as noted above 
is another limitation in itself). Finally, the required daily 
energy estimates are based on a dated food guide.

Conclusion
Based on the available data set, the average Canadian 

(over the age of 50) has a mean daily intake of 212.2 g 
of carbohydrates, 70.5 g of proteins, and 59.1 g of fats. 
This includes 18.3 g of SFs, 23.1 g of MUFAs, and 10.1 
g of PUFAs. This represents a 49.3% of daily energy 
intake from carbohydrates, 16.0% from proteins, and 
31.0 from% fats. The macronutrient composition of the 
CanDi differs not only from the MeDi, but also from 
previous Western diet generalizations (49). This is not 
entirely unexpected. There are regional variations of the 
MeDi and such should be expected in the Western diet as 
well. Of particular interest is the finding that respondents 
identified as being “at-risk” for developing dementia 
consumed significantly less of each macronutrient and 
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less food overall than those who were identified as 
otherwise healthy. Newer and richer data are needed in 
order to make a more accurate estimate of the current 
CanDi. Further research should be focused on physical 
activity levels in tandem with food intake, as well as 
taking cognitive impairment (and being at-risk for such 
impairment) into account in in the design phase of the 
study.
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