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Ba c kg ro u n d  - Vit a m in  D De fic ie n c yI

1 in  5  Ca n a d ia n s  h a ve  in a d e q u a te  in ta ke  o f Vita m in  D
8 % o f p o p u la t io n  a t  ris k fo r d e fic ie n c y

2

Ris k o f b o n e  s o fte n in g  a n d  d e fo rm a tio n

( Ca s h m a n , 20 20 ; Ch ris ta ko s  e t  a l., 20 19 , 
Go ve rn m e n t  o f Ca n a d a , 20 22; We ile r e t  a l. 20 23)



Fo o d Am o u n t Sta tu s

Co w’s  Milk 2μg  / 10 0 m l Ma n d a to ry

Go a t’s  Milk 2μg  / 10 0 m l Ma n d a to ry

Ma rg a rin e 26μg  / 10 0 g Ma n d a to ry

Pla n t- b a s e d  b e ve ra g e s 2μg  / 10 0 m l Vo lu n ta ry

Yo g u rt 5μg  / 10 0 m l Pro p o s e d

Ke fir 2.7μg  / 10 0 m l Pro p o s e d

Ba c kg ro u n d  - Fo rt ific a t io n  Po lic ie sI

Vita m in  D Fo rt ific a t io n  Po lic ie s

3( Go ve rn m e n t  o f Ca n a d a , 20 22; He a lth  Ca n a d a , 20 23)



So c io d e m o g ra p h ic  g ro u p s  w it h  lo w e r m ilk c o n s u m p t io n

Ed u c a t io n

In c o m e

Ag e

No n - Wh it e  Et h n ic it y

Ba c kg ro u n d  - C o n s u m p t io n  o f Fo rt ifie d  Fo o d sI
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8 1% o f Ca n a d ia n s  c o n s u m e  Milk a n d  5 4 % o f Ca n a d ia n s  c o n s u m e  m a rg a rin e  
a c c o rd in g  to  He a lth  Ca n a d a

( Go ve rn m e n t  o f Ca n a d a , 20 22; Au c la ir e t  a l., 20 19 ; Ma rk e t  a l., 20 12)



Fe w  s t u d ie s

Prim a ry  fo c u s  o n  m ilk

Old  d a t a  s e t s

Da t a  p ro n e  t o  re c a ll b ia s

Exp lo re  t h e  d iffe re n c e s  in  e xp o s u re

t o  v it a m in  D fo rt ifie d  fo o d s  a c ro s s

va rio u s  s o c io e c o n o m ic  a xe s  u s in g

h o u s e h o ld  e xp e n d it u re  d a t a  

Lim it a t io n s  o f p re vio u s  re s e a rc h

Ra t io n a le  a n d  AimI
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Aim



Me th o d s  - Su rve y  o f Ho u s e h o ld  Sp e n d in gII
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Ho u s e h o ld  e xp e n d itu re s , d we llin g  c h a ra c te ris t ic s , 
h o u s e h o ld  d e m o g ra p h ic s  & h o u s e h o ld  e q u ip m e n t

In te rvie w
+

Exp e n d itu re  Dia ry with  Re c e ip ts
+

Pe rs o n a l In c o m e  Ta x Da ta

Su rve y o f Ho u s e h o ld  Sp e n d in g  20 19

( Sta t is t ic s  Ca n a d a , 20 21)



Me th o d s  - Su rve y  o f Ho u s e h o ld  Sp e n d in gII
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Su rve y o f Ho u s e h o ld  Sp e n d in g  20 19

( Sta t is t ic s  Ca n a d a , 20 21)

Exc lu d in g  re s id e n ts  o f in s t itu t io n s , m e m b e rs  o f th e  Ca n a d ia n  Fo rc e s  
livin g  in  m ilita ry c a m p s  a n d  p e o p le  livin g  o n  Firs t  Na tio n s  re s e rve s  

Provinces Territorial Capitals
Sa m p lin g  De s ig n Two - Sta g e On e - Sta g e
Ho u s e h o ld s  Sa m p le d 17,4 9 1 9 37
In te rvie w c o m p le te d 10 ,8 9 0 5 9 0
Dia ry Co m p le te d 7,5 6 6 36 4



In c o m e  > 0

Fo o d  e xp e n d itu re  a t  g ro c e ry s to re s  > 0

Ed u c a tio n  o f re fe re n c e  p e rs o n  ( a n d  s p o u s e )  
re p o rte d

Me th o d s  - Sa m p leII

8

In c lu s io n  Crite ria

Sa m p le  Size  =  76 36  



Pu rc h a s in g  b e h a vio u r Exp e n d itu re  Sh a re

=  ( Exp e n d itu re  o n  
Ite m / To ta l Fo o d  

Exp e n d itu re )  x 10 0

Pu rc h a s in g / n o t  
p u rc h a s in g

Me th o d s  - Va ria b le  De riva t io nII
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Ou tc o m e  Va ria b le s



Ed u c a tio n Ch ild re n  U15

Hig h e s t  le ve l b e twe e n  
re fe re n c e  p e rs o n  a n d  

s p o u s e

Pro p o rt io n  o f c h ild re n  
u n d e r 15

Me th o d s  - Va ria b le  De riva t io nII
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In c o m e

< 5 0 ,0 0 0
5 0 ,0 0 0  - 10 0 ,0 0 0
10 0 ,0 0 0  - 15 0 ,0 0 0

>15 0 ,0 0 0

Exp la n a to ry va ria b le s

Ho u s e h o ld  Size

Nu m b e r o f Pe rs o n s  in  
Ho u s e h o ld

Co n tro ls

Re s ta u ra n t  Exp e n d itu re

Sp e n d in g  in  CAD



St a t is t ic a l An a lys is  w it h  SAS/ PC  Ve rs io n  9 .4

Me th o d s  - An a lys isII
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Pro p o rt io n s  ( %)

Proportion of households p u rc h a s in g Vit D 

fo rtifie d fo o d s

Mu ltip le  lo g is t ic  re g re s s io n

Re la tio n sh ip  o f p u rc h a s in g  b e h a vio r a n d  

so c io d e m o g ra p h ic  fa c to rs

Mu ltip le  lin e a r re g re s s io n

Re la tio n sh ip  b e twe e n  b u d g e ta ry sh a re  & 

so c io d e m o g ra p h ic  fa c to rs

Me a n s  ( SD)

Me a n  e xp e n d itu re  sh a re s  o f Vit D fo rtifie d  

fo o d s

We ig h t s  a n d  b o o t s t ra p  w e ig h t s  a p p lie d



Re s u lt s  - De s c rip t ive  St a t is t ic sIII
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Pro p o rt io n  o f Ho u s e h o ld s  Pu rc h a s in g

Milk Ma rg a rin e Yo g u rt
At le a s t  o n e  

VD Fo rtifie d  Fo o d

Pu rc h a s in g
No n  Pu rc h a s in g  



Re s u lt s  - Mu lt ip le  Lo g is t ic  Re g re s s io n  An a lys isIII
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Im p a c t  o f So c io e c o n o m ic  Sta tu s  o n  Pu rc h a s in g  Be h a vio u r*

Milk Yo g u rt

In c o m eEd u c a tio nPro p o rtio n  o f c h ild re n  
u n d e r 15

*Lo g is t ic  re g re s s io n  m o d e ls  a d ju s te d  fo r h o u s e h o ld  s ize  a n d  e xp e n d itu re  a t  re s ta u ra n ts . Hig h e s t  in c o m e  a n d  e d u c a tio n  g ro u p s  
we re  u s e d  a s  re fe re n c e  c a te g o rie s .



Re s u lt s  - Mu lt ip le  Lo g is t ic  Re g re s s io n  An a lys isIII
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Im p a c t  o f So c io e c o n o m ic  Sta tu s  o n  Pu rc h a s in g  Be h a vio u r*

Ma rg a rin e

In c o m eEd u c a tio nPro p o rtio n  o f c h ild re n  
u n d e r 15

*Lo g is t ic  re g re s s io n  m o d e ls  a d ju s te d  fo r h o u s e h o ld  s ize  a n d  e xp e n d itu re  a t  re s ta u ra n ts . Hig h e s t  in c o m e  a n d  e d u c a tio n  g ro u p s  
we re  u s e d  a s  re fe re n c e  c a te g o rie s .



Re s u lt s  - De s c rip t ive  St a t is t ic sIII
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Me a n  Exp e n d itu re  Sh a re s  fo r Vita m in  D Fo rt ifie d  Fo o d s *

Ac ro s s  a ll Ho u s e h o ld s

* Erro r b a rs  d e n o te  s ta n d a rd  d e via t io n s .



Re s u lt s  - De s c rip t ive  St a t is t ic sIII
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Me a n  Exp e n d itu re  Sh a re s  fo r Vita m in  D Fo rt ifie d  Fo o d s *

Le ve l o f Ed u c a tio nLe ve l o f In c o m e
Milk

Ma rg a rin e

Yo g u rt

* Erro r b a rs  d e n o te  s ta n d a rd  d e via t io n s .



Re s u lt s  - Mu lt ip le  Lin e a r Re g re s s io n  An a lys isIII
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Im p a c t  o f In c o m e  o n  Bu d g e ta ry Sh a re *

* Be ta  c o e ffic ie n ts  fo r lin e a r re g re s s io n  m o d e ls  a fte r a d ju s tm e n t fo r e d u c a tio n , h o u s e h o ld  c o m p o s it io n  a n d  e xp e n d itu re  a t  
re s ta u ra n ts . Erro r b a rs  d e n o te  s ta n d a rd  e rro r. As te ris k re p re s e n ts  s ig n ific a n t  d iffe re n c e s  in  b u d g e ta ry s h a re s  with  h o u s e h o ld
in c o m e  ( p  < 0 .0 0 0 1) .  



Re s u lt s  - Mu lt ip le  Lin e a r Re g re s s io n  An a lys isIII
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Im p a c t  o f So c io e c o n o m ic  Sta tu s  o n  Bu d g e ta ry Sh a re *

Ma rg a rin eYo g u rt

* Be ta  c o e ffic ie n ts  fo r lin e a r re g re s s io n  m o d e ls  a fte r a d ju s tm e n t fo r in c o m e  a n d  e xp e n d itu re  a t  re s ta u ra n ts . Th e  h ig h e s t  
e d u c a tio n  g ro u p  wa s  u s e d  a s  re fe re n c e  c a te g o ry. Erro r b a rs  d e n o te  s ta n d a rd  e rro rs . As te ris k re p re s e n ts  s ig n ific a n t  d iffe re n c e s  in  
b u d g e ta ry s h a re s  with  s o c io d e m o g ra p h ic  fa c to r ( p  < 0 .0 5 ) .  



Dis c u s s io nIV

La rg e  p e rc e n ta g e  o f h o u s e h o ld s  d o  n o t  
p u rc h a s e  Vita m in  D fo rt ifie d  fo o d s

Lo w- in c o m e  h o u s e h o ld s  a re  le s s  like ly to  
p u rc h a s e  m ilk a n d  yo g u rt

Ho u s e h o ld s  with  lo we r e d u c a tio n  a re  le s s  like ly 
to  p u rc h a s e  yo g u rt

Milk a n d  yo g u rt  p u rc h a s e s  p la c e  a  g re a te r 
fin a n c ia l b u rd e n  o n  lo w- in c o m e  h o u s e h o ld s

Ke y Ta ke a wa ys

19



Dis c u s s io nIV
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Cu rre n t  fo rt ific a t io n  p o lic ie s  
d is p ro p o rtio n a lly a d d re s s  h o u s e h o ld s  

o f h ig h e r SES

Pro p o s e d  fo rt ific a t io n  p o lic ie s  m a y n o t  
re s o lve  d is p a rity

Mo re  a c c e s s ib le  fo rt ific a t io n  ve h ic le s  
s h o u ld  b e  c o n s id e re d

Po lic y Im p lic a t io n s



Lim it a t io n sIV
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Lim ita t io n s

Exp e n d itu re  n o t  q u a n tity

No  d a ta  o n  e th n ic ity, s u p p le m e n ts , ke fir

Lim ite d  d a ta  o n  p la n t  b a s e d  b e ve ra g e s



Fu tu re  Dire c t io n sIV
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Hig h  in fla t io n
In c re a s e d  c o s t  o f livin g

Alte re d  p u rc h a s in g  b e h a vio r

Co m p a ris o n  with  SHS 20 21

Re la tio n s h ip  b e twe e n  
p u rc h a s in g  b e h a vio r a n d  

e d u c a tio n

Im p a c t  o f Milk Alte rn a tive s

Fu tu re  Dire c tio n s

Id e n tify h ig h ly c o n s u m e d  
s ta p le fo o d s  with  e q u ita b le  
d is trib u tio n  in  p o p u la t io n

Alte rn a te  Fo rt ific a t io n  Ve h ic le s



Dr. An t h e a  C h ris t o fo ro u

C h ris t o fo ro u  La b

Th a n k Yo u !
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