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Introduction
In March of 2016, H. Krueger & Associates Inc. 
produced a detailed (208 page) report for 
the Canadian Produce Marketing Association 
(CPMA) which focussed on providing a better 
understanding of current fruit and vegetable 
(F&V) consumption levels in Canada by sex, 
age and province placed in the context of 
consumption trends over the last decade, the 
health and economic benefits attributable to 
F&V consumption, and the health and economic 
benefits of increasing F&V consumption.1,2

The report produced in 2016 placed low fruit 
and vegetable consumption in the context of 
four other risk factors, namely, tobacco smoking, 
unhealthy weight, physical inactivity and alcohol 
consumption. In addition, the methodology 
underpinning the modelling was explained in 
detail.

In the 2016 report, results in terms of F&V 
consumption and economic burden / benefits 
were calculated for 2013. In 2013, an estimated 
27.6 million (78.4%) Canadians did not consume 
the recommended number of daily servings of 
fruits and vegetables. This low level of fruit and 
vegetable consumption was associated with an 
annual economic burden of $4.4 billion.

The 2016 report has been useful for the CPMA 
in their discussions with government officials 
and policy makers. As the report is based on 
2013 data, however, the CPMA would like an 
updated version but without the incorporation 
of other risk factors or the detailed 
methodology.

Methods
Source of Risk Factor Exposure Data

Using the detailed methodology described in the 
2016 report to update the analysis is no longer 
possible. The key data source for that analysis 
in assessing F&V consumption levels by sex, age 
and province was the Statistics Canada Public 
Use Microdata File containing detailed Canadian 
Community Health Survey (CCHS) data on 
F&V consumption. While the CCHS is ongoing, 
data on F&V consumption has been collected 
inconsistently since 2014.

Instead, the current analysis uses data collected 
in annual CPMA F&V consumption surveys 
between 2015 and 2021. The survey was 

conducted in individuals ages 18 and older. 
A key question asked in these surveys is “On 
average, how many servings of fresh fruit and 
vegetables combined do you eat daily?” Based 
on their answers to the question, we grouped 
respondents into the following five risk factor 
categories:

1. Meet or exceed seven (7) servings of fruits and 
vegetables daily 
2. 5-6 servings daily (or 1-2 servings below 
Canada’s 2007 Food Guide [CFG]) 
3. 3-4 servings daily (or 3-4 servings below CFG) 
4. 1-2 servings daily (or 5-6 servings below CFG) 
5. No servings daily (or 7 servings below CFG)
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This data was collated into the following 
four regions: the Maritimes (Newfoundland 
& Labrador, Prince Edward Island, Nova 
Scotia and New Brunswick), Quebec, 
Ontario and the West (Manitoba, 
Saskatchewan, Alberta and British 
Columbia) (Appendix A).

Number of Individuals in Each Risk Factor 
Exposure Category

To determine how many individuals were 
grouped into each of the five categories 
(by year and region), we multiplied 
the proportions in Appendix A by the 
population in each region in a given year 
(Appendix B).3

Economic Burden per Individual 
Attributable to Each Risk Factor Category

By Risk Factor Category and Region in 2013

To determine the annual economic burden 
in 2013 (both direct and indirect costs) 
per individual attributable to low F&V 
consumption by level of consumption and 
region, we accessed the data used in the 
2016 analysis and report and collated the 
data to fit the currently available risk factor 
exposure data by region (Appendix C).

 

Estimating Increased Costs between 2013 
and 2021

To estimate increased costs between 2013 
and 2021, we accessed data on government 
health expenditures by province for each 
year and collated this data to fit the current 
regions.4 We focused on expenditure 
data in the areas of hospitals, physicians, 
other professionals and drugs. In addition 
to an annual % increase in these costs, we 
calculated the percent increase in costs 
between 2013 and 2015 and between 2013 
and 2021 (Appendix D).

Annual Economic Burden by Region

In 2015

To estimate the annual economic 
burden attributable to low F&V 
consumption in 2015, we used the 
exposure data in 2015 (Appendix 
A), multiplied the proportions in 
each risk factor category in 2015 by 
the population in 2015 (Appendix 
B), increased the annual costs per 
individual attributable to low F&V 
consumption by the increase in 
healthcare costs between 2013 and 
2015 (Appendix D) and then multiplied 
these updated costs by the number of 
individuals in each risk factor category 
in 2015 (Appendix E).

1 H. Krueger & Associates Inc. The Economic Benefits of Fruit and Vegetable Consumption in Canada. 2016. Canadian Produce Marketing Association.

2 Krueger H, Koot J, Andres E. The economic benefits of fruit and vegetable consumption in Canada. Canadian Journal of Public Health. 2017; 108(2): e152-61.

3 Statistics Canada. Table 17-10-0009-01 Population Estimates, Quarterly. Available online at https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1710000901. Accessed 
September 2023.

The population estimates are based on the fourth quarter population estimates in each year.

4 Canadian Institute for Health Information. National health expenditure trends. Available online at https://www.cihi.ca/en/national-health-expenditure-trends#data-tables. 
Accessed September 2023.
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In 2021

To estimate the annual economic burden 
attributable to low F&V consumption in 2021, 
we used the exposure data in 2021 (Appendix 
A), multiplied the proportions in each risk 
factor category in 2021 by the population 
in 2021 (Appendix B), increased the annual 
costs per individual attributable to low F&V 
consumption by the increase in healthcare costs 
between 2013 and 2021 (Appendix D) and then 
multiplied these updated costs by the number 
of individuals in each risk factor category in 2021 
(Appendix F).

Reasons for the Increase in Annual Economic 
Burden between 2015 and 2021

Any observed change in the annual economic 
burden attributable to low F&V consumption 
between 2015 and 2021 will be largely 
attributable to three reasons; population growth, 
inflationary pressures (increasing healthcare 
costs) and changes in F&V consumption 
patterns. To calculate the impact of each of 
these three reasons we used the following 
approach:

1. Estimate the annual economic burden 
attributable to low F&V consumption in 2015 and 
2021 by region (see above)

2. To calculate how much of the increase is due 
to population growth, we used the overall results 
for 2021 but changed the population values back 
to 2015. Using this approach, the difference in 
the overall economic annual burden observed 
for 2021 is attributable to population growth.

3. To calculate how much of the increase is due 
to inflationary pressures (increasing healthcare 
costs), we used the overall results for 2021 but 
changed the estimated annual economic burden 
per person in a specific F&V consumption 
category back to 2015 values. Using this 
approach, the difference in the overall economic 
annual burden observed for 2021 is attributable 
to inflationary pressures.

4. Once we determined how much of the 
increase between 2015 and 2021 is due to 
population growth and inflationary pressures, 
the remaining increase in the annual economic 
burden between 2015 and 2021 would be due to 
changes in F&V consumption patterns.
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Results
Trend in Fruit and Vegetable Consumption 
between 2015 and 2021

Canada

Based on the available data, the most 
important change in consumption patterns 
between 2015 and 2021 appears to be a 
decrease in the proportion of individuals 
consuming 7 or more servings of F&V per day 
and a notable increase in the proportion of 
individuals consuming just 1 or 2 servings of 
F&V per day. Across Canada, the proportion of 

individuals consuming 7 or more servings of 
F&V per day decreased from 16.7% in 2015 to 
10.3% in 2021. At the same time, the proportion 
of individuals consuming just 1 or 2 servings 
of F&V per day increased from 24.1% to 34.1% 
(Figure 1).

These shifts in F&V consumption patterns 
between 2015 and 2021 are observed in each of 
the four regions.

Figure 1: Trends in Fruit and Vegetable Consumption in Canada 
Daily Servings by Year 

2015 to 2021
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Maritimes

In the Maritimes, the proportion of individuals consuming 7 or more 
servings of F&V per day decreased from 14.2% in 2015 to 7.0% in 2021. 
At the same time, the proportion of individuals consuming just 1 or 2 
servings of F&V per day increased from 25.6% to 34.1% (Figure 2).

Figure 2: Trends in Fruit and Vegetable Consumption in the Maritimes 
Daily Servings by Year 

2015 to 2021
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Quebec

In Quebec, the proportion of individuals consuming 7 or more servings of F&V per day 
decreased from 19.9% in 2015 to 13.2% in 2021. At the same time, the proportion of 
individuals consuming just 1 or 2 servings of F&V per day increased from 22.7% to 34.3% 
(Figure 3).

Figure 3: Trends in Fruit and Vegetable Consumption in Quebec 
Daily Servings by Year 

2015 to 2021
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Ontario

In Ontario, the proportion of individuals consuming 7 or more servings of F&V per day decreased 
from 15.9% in 2015 to 9.0% in 2021. At the same time, the proportion of individuals consuming just 1 
or 2 servings of F&V per day increased from 24.9% to 35.3% (Figure 4).

Figure 4: Trends in Fruit and Vegetable Consumption in Ontario 
Daily Servings by Year 

2015 to 2021
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West

In the West, the proportion of individuals consuming 7 or more 
servings of F&V per day decreased from 15.8% in 2015 to 10.1% in 
2021. At the same time, the proportion of individuals consuming just 1 or 2 servings of F&V 
per day increased from 24.0% to 32.5% (Figure 5).

Figure 5: Trends in Fruit and Vegetable Consumption in the West 
Daily Servings by Year 

2015 to 2021
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Annual Economic Burden in 2015 and 2021

Between 2015 and 2021, the proportion of the 
Canadian population whose F&V consumption 
was below recommended levels increased 
from 83.3% (29.7 million Canadians) to 89.8% 
(34.4 million Canadians). As noted earlier, this 
increase is observed in each of the four regions 
(Table 1).

The annual economic burden attributable to 
low F&V consumption in Canada increased 
from $4.94 billion in 2015 to $7.95 billion in 
2021 (+61.1%). This increase ranges from a low 
of 41.1% in the Maritimes to a high of 69.7% in 
Quebec (Table 1). Potential reasons for this 
increase will be discussed in the next section.

Table 1: Economic Burden of Low Fruit & Vegetable Consumption

Canada and It’s Regions

2015 and 2021
Region 2015 2021 Change % Change

Maritimes

% Below Recommended Consumption
Annual Economic Burden (in $millions)

85.8%
$368

93.0%
$519

7.2%
$151

8.4%
41.1%

Quebec

% Below Recommended Consumption
Annual Economic Burden (in $millions)

80.1%
$1,082

86.8%
$1,836

6.7%
$754

8.4%
69.7%

Ontario

% Below Recommended Consumption
Annual Economic Burden (in $millions)

84.1%
$1,735

91%
$2,911

7.0%
$1,175

8.3%
67.7%

West

% Below Recommended Consumption
Annual Economic Burden (in $millions)

84.2%
$1,752

89.9%
$ 2,687

5.7%
$934

6.7%
53.3%

Canada

% Below Recommended Consumption
Annual Economic Burden (in $millions)

83.3%
$4,937

89.8%
$7,952

6.5%
$3,015

7.8%
61.1%
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Reasons for the Increase in Annual Economic Burden between 2015 and 2021

The increase in the annual economic burden attributable to low F&V consumption between 
2015 and 2021 is largely attributable to three reasons; population growth, inflationary pressures 
(increasing healthcare costs) and changes in F&V consumption patterns.

Across Canada, the increase in annual economic burden between 2015 and 2021 is estimated at 
$3.02 billion, from $4.94 billion in 2015 to $7.95 billion in 2021. Of this $3.02 billion, $0.54 billion 
(17.8%) is due to population growth, $1.46 billion (48.5%) is due to inflation and $1.02 billion (33.7%) 
is due to changes in F&V consumption patterns (Figure 6).

These proportions vary by region as follows (Figure 6):

Maritimes - population growth (15.3%), inflation (42.4%), changes in F&V consumption 
patterns (42.2%) 
Quebec - population growth (12.4%), inflation (54.8%), changes in F&V consumption 
patterns (32.8%) 
Ontario - population growth (19.0%), inflation (48.7%), changes in F&V consumption patterns 
(32.3%) 
West - population growth (21.0%), inflation (44.2%), changes in F&V consumption patterns 
(34.8%)

Figure 6: Change in Annual Economic Burden Attributable to Low Fruit & Vegetable Intake 
Canada and It’s Regions, 

2015 to 2021
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The region in which population growth had the highest impact on increasing costs is the 
West (21% of the total cost increase). Population growth, on the other hand, had the least 
effect in Quebec (12.4% of the total cost increase). Inflation (increasing healthcare costs), 
however, had the largest impact in Quebec (54.8% of the total cost increase) and the lowest 
impact in the Maritimes (42.4% of the total cost increase). Changes in F&V consumption 
patterns had the largest impact in the Maritimes (42.2% of the total cost increase) and the 
lowest impact in Ontario (32.3% of the total cost increase) (Figure 6).

Summary and Limitations
Summary

Between 2015 and 2021, the proportion of the 
Canadian population whose F&V consumption 
was below recommended levels increased 
from 83.3% (29.7 million Canadians) to 89.8% 
(34.4 million Canadians), with this increase 
observed in each of the four regions. During 
this same time period, the annual economic 
burden attributable to low F&V consumption 
in Canada increased from $4.94 to $7.95 
billion. Population growth was responsible for 
17.8% of this increase and inflation (increasing 
healthcare costs) for a further 48.5%. Most 
importantly for this current project, changes 
in F&V consumption patterns were responsible 
for 33.7%, or just over one billion dollars of this 
increase.

Limitations

In the 2016 report, we found that 78.4% of 
Canadians (27.6 million) did not consume 
the recommended number of daily servings 
of F&V in 2013 and that this low level of F&V 
consumption was associated with an annual 
economic burden of $4.4 billion in 2013.

There are a number of key reasons why the 
current analysis is not directly comparable 
to the previous analysis. As noted earlier, 
the current analysis relies on data collected 
in annual CPMA F&V consumption surveys 
between 2015 and 2021. The previous 
analysis used Statistics Canada Public Use 
Microdata File containing detailed Canadian 
Community Health Survey (CCHS) data on 
F&V consumption between 2000 and 2013. 
The CCHS data allowed us to assess F&V 
consumption by sex and five-year-age group, 
including F&V consumption in children and 
adolescents between the ages of 1 and 17. 
The CPMA F&V consumption surveys are 
based on the population ages 18 and older. 
For the current analysis we assumed that F&V 
consumption in those ages 1-17 would be the 
same as those ages 18 and older.

In addition, in the previous analysis we had 
access to sufficient detail to remove the 
consumption of potatoes from overall F&V 
consumption. As noted in the 2016 report, 
we followed the lead of the World Health 
Organization in using this approach.5,6,

5 Lock K, Pomerleau J, Causer L et al. The global burden of disease attributable to low consumption of fruit and vegetables: implications for the global strategy on diet. 
Bulletin of the World Health Organization. 2005; 83(2): 100-8.

6 Ezzati M, Lopez AD, Rodgers A et al. Comparative Quantification of Health Risks - Global and Regional Burden of Disease Attributable to Selected Major Risk Factors. 2004. 
World Health Organization. Available at https://www.who.int/publications/i/item/9241580313. Accessed October, 2023.
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 Although potatoes have a role in a healthy diet, 
they do not provide the same benefit in terms of  
preventing chronic disease as other non-starchy 
vegetables do.7,8,9, The data available in the 
CPMA F&V consumption surveys did not allow 
us to remove the consumption of potatoes from 
overall F&V consumption.

Despite these differences, it is useful to note that 
we observed a declining trend between 2007 
and 2013 in the proportion of the population 
consuming the recommended number of 

servings of F&V. While the proportions 
observed in the current analysis are not 
directly comparable to the previous analysis, 
for the reasons noted above, it does appear 
that the declining trend in the proportion of 
the population consuming the recommended 
number of servings of F&V between 2015 and 
2021 has continued.

7 Marmot M, Atinmo T, Byers T et al. Food, Nutrition, Physical Activity, and the Prevention of Cancer: a Global Perspective. 2007. World Cancer Research Fund International/
American Institute for Cancer Research. Available at http://discovery.ucl.ac.uk/4841/. Accessed October, 2023.

8 Joshipura KJ, Ascherio A, Manson JE et al. Fruit and vegetable intake in relation to risk of ischemic stroke. Journal of the American Medical Association. 1999; 282(13): 1233-9.

9 Hu FB. Plant-based foods and prevention of cardiovascular disease: an overview. The American Journal of Clinical Nutrition. 2003; 78(3): 544S-51S.
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Appendix A: Proportion of the Population by Risk Factor Exposure Category
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Appendix B: Total Population by Region and Year
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Appendix C: Annual Economic Burden per Individual with  
the Risk Factor
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Appendix D: Increase in Healthcare Costs by Region – 2013 to 2021
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Appendix E: Annual Economic Burden in 2015
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Appendix F: Annual Economic Burden in 2021
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