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Background - Vitamin D Deficiency

lm 35 Canadians have madequate intake of Vitamm D

8% ofpopulation atrisk fordeficiency

Risk of bone softening and deform ation

(Cashman,2020; Christakos etal.,2019, 2
Government ofCanada,2022; Weileretal 2023)



Background - Fortification Policies

Vitam in D Fortification Policies

Status
Cow’s Milk 2ug /100m 1 Mandatory
Goat’s Milk 2ug /100m 1 Mandatory
Margarine 26 ug /100g Mandatory
Plant-based beverages 2ug /100m 1 Voluntary
Yogurt Sug /100m 1 Proposed
Ke fir 2.7ug /100m 1 Proposed

(GovernmentofCanada,2022; Health Canada,2023)



Background - Consumption of Fortified Foods

81% ofCanadians consume Milkand 54%ofCanadians consume margarine

according to Health Canada

Sociodemographic groups with lowermilk consum ption

i Education

Non- White Ethnicity

(GovernmentofCanada,2022; Auclairetal.,2019;Marketal.,2012) 4



Rationale and Aim

Few studies Explore the differences in exposure

Primary focus on milk to vitam in D fortified foods across

Old data sets

various socloeconomic axes using

household expenditure data

Data prone torecallbias




Methods - Survey of Household Spending

Survey of Household Spending 2019

Figure 1. Monthly sample reference periods of three different lengths

Year prior to the survey year Survey year
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Interview

Expenditure Diary with Receipts

_|_

Personallncome Tax Data

. | Three-month reference period

Twelve-month reference period One-month reference period
Collection period

Household expenditures,dwelling characteristics,

household demographics &household equipm ent

(Statistics Canada,2021) 6



. Methods - Survey of Household Spending

Survey of Household Spending 2019

Provinces Territorial Capitals
Sampling Design Two-Stage One-Stage
Households Sampled 17,491 937
Interview completed 10,890 590
Diary Completed 7,566 364

Excluding residents of institutions, members ofthe Canadian Forces
living in military camps and people living on First Nations reserves

(Statistics Canada,2021) 7



Methods - Sample

Inclusion Criteria

Income >0

Food expenditure at grocery stores >0

Education ofreference person (and spouse)

reported

Sample Size = 7636




Methods - Variable Derivation

OQutcome Variables

= (Expenditure on
Item/Total Food
Expenditure) x 100

Purchasing/not

purchasing




Methods - Variable Derivation

<50,000
50,000 - 100,000
100,000 - 150,000

>150,000

Explanatory variables

Highestlevelbetween

Proportion ofchildren

reference person and
p under 15

spouse

Controls

NumberofPersons in
Household

Spending in CAD
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Methods - Analysis

Statistical Analysis with SAS/PC Version 9 .4

Means (SD)

Proportions (%)

Mean expenditure shares of Vit D fortified

Proportion of households purchasing Vit D
fortified foods foods

Multiple logistic regression Multiple linearregression

Relationship of purchasmg behaviorand Relationship between budgetary share &

sociodemographic factors sociodemographic factors

Weights and bootstrap weights applied

11



I Results - Descriptive Statistics

Proportion of Households Purchasing

At least one

Milk Margarme Yogurt .
VD Fortified Food

6.3891

67.07% 32.93% 32.58% 67.42%

44.22% 55.78 %

93.61%

. Purchasing
. Non Purchasing



I Results - Multiple Logistic Regression Analysis

ImpactofSocioeconomic Status on Purchasing Behaviour®

Milk Yogurt
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*Llogistic regression models adjusted for household size and expenditure atrestaurants. Highestincome and education groups
were used as reference categories.



I Results - Multiple Logistic Regression Analysis

ImpactofSocioeconomic Status on Purchasing Behaviour*

Margarine
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*Llogistic regression models adjusted for household size and expenditure atrestaurants. Highestincome and education groups
were used as reference categories.
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Results - Descriptive Statistics

Mean Expenditure Shares for Vitam in D Fortified Foods™*

Across all Households

6_
)
o
S 4-
=
m
o
o
o
L
S
2 2-
0_
N Q &
N\ & S
Qorb‘ \\O
&
Food Item

*BErrorbars denote standard deviations.
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11

Results - Descriptive Statistics

% of Food Budget

Mean Expenditure Shares for Vitam in D Fortified Foods™*

[evelofIncome

Income Level

*BErrorbars denote standard deviations.

Milk

Margarine

Yogurt

[evelofEducation

% of Food Budget

Education Level
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Results - Multiple inear Regression Analysis

Impactoflncome on Budgetary Share*

0.02

-0.02

-0.04

Beta coefficient

-0.06

-0.08

-0.1
Milk Margarine Yogurt

*Beta coefficients for linearregression models afteradjustment foreducation,household composition and expenditure at
restaurants. Errorbars denote standard error. Asterisk represents significant differences in budgetary shares with household
mcome (p <0.0001).
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I Results - Multiple inear Regression Analysis

ImpactofSocioeconomic Status on Budgetary Share*

N Yogurt Margarme
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*Beta coefficients forlinearregression models afteradjustment forincome and expenditure atrestaurants. The highest

education group was used as reference category. Errorbars denote standard errors. Asteriskrepresents significant differences in
budgetary shares with sociodemographic factor(p <0.05).
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Discussion

[arge percentage ofhouseholds do not

purchase Vitamin D fortified foods

[ow-mcome households are less likely to

purchase milk and yogurt

Households with lowereducation are less likely

to purchase yogurt

Milk and yogurt purchases place a greater

financialburden on low-imncome households

19



Discussion

Policy Implications

Current fortification policies

disproportionally address households
ofhigher SES

Proposed fortification policies maynot

resolve disparity

More accessible fortification vehicles

should be considered
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Lim itations

[im itations
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Future Directions

Future Directions

High mflation Relationship between
Increased costofliving purchasing behaviorand
Altered purchasing behavior education

Identity highly consumed
staple foods with equitable

distribution mm population
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. Thank You!

Statistics  Statistique
Canada Canada

L4

Dr. Anthea Christoforou

Christoforou ILab
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