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Abstract

Objective: To examine the effect of the new Canadian labelling regulations on the
fat composition and prices of margarines.

Study design: A survey of all margarines sold in major supermarkets in the Greater
Toronto area was conducted in 2006, and results were compared with those of a
similar survey conducted in 2002. Average fat composition, proportion of ‘trans
fat-free’ margarines and average prices of margarines were compared. A general
linear model procedure was used to compare the relationship between price and
fat composition in 2002 and 20006.

Results: Average amounts of trans fatty acids (TFA) and MUFA decreased, while
average amounts of PUFA increased significantly from 2002 to 2006. The
proportion of margarines with less than 0-2g TFA/10 g serving rose significantly
from 31% in 2002 to 69% in 2006. Margarines lower in TFA on average cost
significantly more than margarines with greater amounts of these fats, and this
relationship appeared stronger in 2006 relative to 2002.

Conclusions: There is evidence of reductions in TFA in margarines since new
labelling regulations came into effect in Canada; however, TFA reductions
appeared to be restricted to higher-priced margarines. Results suggest that
voluntary approaches (i.e. manufacturer incentives via labelling) to reduce
population intakes of TFA will yield little changes in TFA content of low-cost
products and thus may have limited benefit for lower-income groups, who are at
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higher risk of heart disease.

Nutrition labelling of pre-packaged foods is increasingly
promoted as an important public health strategy for
altering population diets, with the ultimate goal of redu-
cing the prevalence of diet-related diseases"™. While the
specific details vary across jurisdictions, nutrition labels
generally include nutrient content information, typically
displayed in a standardized format, and nutrition claims
based on either nutrient content (e.g. ‘low-fat) or diet—
disease links (e.g. ‘A healthy diet low in saturated and
trans fats may reduce the risk of heart disease’). Nutrition
labelling is thought to effect change in population diets
via its impact on consumer food choices, food production
and product marketing'”. There has been considerable
study of the impact of nutrition labelling regulations on
consumer behaviour®®'? but less research on labelling
regulations in relation to food production and marketing.

Nutrition labelling can alter food production by serving
as a stimulus for improvements to the nutritional quality
of foods being sold"™®. In the mid-1980s, a period
when fibre-related health claims proliferated in the USA,
the fibre content of ready-to-eat cereals sold improved'?.
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Study authors attributed the improvement to competitive
pressures on manufacturers to market their products on the
basis of their nutritional benefits. Similarly, improvements in
the nutritional quality of over 100 foods from twenty-one
food categories occurred following the implementation of
labelling regulations in the USA in the early 1990s**, which
required nutrient content disclosure on most pre-packaged
foods.

Nutrition labelling can also influence how manu-
facturers market their products. The same study that
demonstrated nutritional improvements in many foods
following nutrition labelling regulations in the USA also
indicated a shift in price promotion levels depending on
the ‘health positioning’ of the products"®. Foods posi-
tioned as ‘healthy’ (i.e. using nutrition claims to promote
their nutritional benefits) were marketed at relatively
higher prices while other foods, not touting such benefits,
were promoted on the basis of their lower price. This
pricing activity is consistent with other research indicating
that nutritionally improved foods tend to cost more than
their regular counterparts’'*'>. In this regard, labelling
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may have differential impacts on consumers, raising
questions about its effectiveness as a population health
strategy.

Recognition of the detrimental effects of trans fatty
acids (TFA) on cardiovascular health'®'” has prompted
governments and health organizations in several coun-
tries to explore population strategies to reduce TFA
intakes?*~*_ While some jurisdictions in Canada and the
USA have banned the use of frans fat in restaurants
locally, at the national level nutrition labelling is being
used to promote reductions in TFA intake. In 2002, new
food labelling regulations in Canada required most pre-
packaged foods to disclose trans fat content and allowed
qualifying foods to display ‘trans fat-free’ claims®%*,
shortly thereafter, similar legislation was passed in the
USA®. The required disclosure of trans fat content and
greater opportunity to promote foods based on their lack
of trans fat can provide incentives to manufacturers to
voluntarily reduce or eliminate TFA in their products.
However, TFA labelling is a relatively new phenomenon;
the degree to which products will be reformulated to
reduce TFA and how prices will be affected as a result of
labelling regulations are unknown.

In the present study, we examine the effect of the new
Canadian labelling regulations on the fat composition and
prices of margarines. Our objectives were to compare the
fat composition and average price of margarines (a sig-
nificant source of TFA in the North American diet®*?”)
sold in 2002 with those on the market in 2006 (when all
products were required to comply with new labelling
regulations), and to compare relationships between price
and fat composition for 2002 and 20006.

Methods

Margarine survey

A survey of margarines sold in major supermarkets in the
Greater Toronto area was conducted in November 2002**
and repeated in November and December 2006. In each
year, supermarkets were selected based on their market
share in Ontario and their presence in the Greater Toronto
area. Three major chain supermarkets together accounted
for 75 % of grocery sales in Ontario in 2002*” and 63% in
2004 (the most recent year for which data were avail-
able)®”. Each chain operates a variety of stores under
different names (‘banners)*" and pricing is consistent
across all branches of a banner located in the same geo-
graphic region. The survey was conducted in one branch of
each banner of these chains, resulting in data collection
from nine supermarkets in 2002 and ten in 20006.

In each supermarket, the brand, package size, regular
price and fat composition of all margarines sold were
recorded, excluding lower-fat and organic products.
This yielded data on 229 margarines, representing thirty-
four different brands, in 2002, and 274 margarines,
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representing thirty-six different brands, in 2006. Manu-
facturers were required to declare the amount of TFA on
the label in 2006 but not in 2002. Labelled amounts of TFA
are determined according to the Association of Analytical
Chemists’ Method 9906.06%%. For 2002, the TFA amounts
were calculated by subtracting the amounts of the label-
led fat components (SFA, PUFA and MUFA) from the total
fat amount. In 2006, we found forty-one margarines
without PUFA and MUFA amounts on the label (display-
ing these amounts on the nutrition label is optional®*).
This information was obtained from the manufacturers for
nine products; the remaining thirty-two were omitted
from analyses requiring data on individual PUFA and
MUFA amounts.

Statistical analysis

To test whether the average fat composition of margar-
ines had changed between 2002 and 2006, the amounts of
SFA, TFA, PUFA and MUFA per serving were compared
using a Wilcoxon sign-rank test. This non-parametric test
was used because the distribution of data for each of the
fatty acids was non-normal and could not be transformed
to achieve normality. A x* analysis was used to compare
the proportion of ‘trans fat-free’ margarines sold in 2006
with those sold in 2002. A margarine was considered
‘trans fat-free’ if it contained =0-2g TFA and =2g TFA
and SFA combined, per 10g serving, and =15% energy
from TFA and SFA combined per serving, the limits pre-
scribed for a product to qualify for the ‘trans fat-free’
claim“®. For each survey year, the prices of margarines
meeting these criteria were compared with the prices of
others sold, using a two-tailed ¢ test.

The data from the two survey years were pooled and a
general linear model procedure applied to compare the
relationship between price and fat composition in 2002
and 2006. Price per kilogram was the dependent variable
and the independent variables were fat amount, year and
an interaction term, fat amount X year.

To examine changes in margarines between 2002 and
2000, we identified products that had been on the market
in both years and compared their fat composition and
mean price at the two time periods. A two-tailed ¢ test
was used to compare percentage change in price with
the presence of a ‘trans fat-free’ claim. The margarines
included in these analyses were those with the same
brand name in 2002 and 2006 (eighteen products,
accounting for 154 of the 229 margarines surveyed in
2002 and 188 of the 274 surveyed in 2006). Any margar-
ines that underwent a name change between 2002
and 2006 were not be captured in these analyses, so
there is a potential for bias; however, the margarines
included accounted for more than half the sample in both
2002 and 2006.

All statistical analyses were performed using the SAS/
PC statistical software package version 9-1 (SAS Institute,
Cary, NC, USA).
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Results

From 2002 to 2000, the average amounts of TFA and
MUFA in margarines decreased, while PUFA increased
and SFA did not change significantly (Table 1). The pro-
portion of margarines with =0-2g TFA/10g serving
rose significantly from 31% in 2002 to 69% in 2006
(x* =70-41, P<0-0001). The proportion that qualified as
‘trans fat-free’ rose from 28% to 43% (x*=13-10,
P=0-0003) and 94% of those that qualified bore this
claim in 2006. In both years, ‘trans fat-free’ margarines
were significantly more expensive than others (Table 2).

In 2002 and 2006, margarines lower in SFA and TFA on
average cost significantly more than margarines with
greater amounts of these fats, while margarines higher in
MUFA cost significantly more than margarines with lower
amounts of these fats (Table 3). The relationship between
price and TFA amount was stronger in 2006 compared
with 2002, while the relationships between price, SFA and
MUFA amounts were weaker in 2006 relative to 2002
(Table 3). In 2002, a decrease of 1 g TFA/10 g serving was
associated with an average price increase of C$1-00/kg,
while the same decrease in TFA in 2006 was associated
with an average price increase of C$2-00/kg.

The TFA content of thirteen of the eighteen margarines
identified as being on the market in both 2002 and 2006

Table 1 Comparison of average fat composition of margarines
sold in 2002 and 2006, Greater Toronto area, Ontario, Canada

Fatty acid amount (g/10g serving)

2006 (n 274) 2002 (n 229)

Fatty acid type  Mean SD Mean SD P*

SFA 1-41 0-41 1-29 0-18 0-7669
TFA 0-34 0-45 0-80 066 <0-0001
PUFAt 2:77 0-65 2:42 0-76  <0-0001
MUFAt 3:02 1-28 3-39 0-83 0-0126

TFA, trans fatty acids.
*Based on Wilcoxon sign-rank test.
tn 242; missing data on thirty-two margarines.

Table 2 Comparison of average price per kilogram of ‘trans fat-
free’ margarines* with others, by survey year, Greater Toronto
area, Ontario, Canada

Mean price (C$/kg)

2006 2002
Mean sD Mean SD
Trans fat-free* 5-10t 0-94 4-62% 0-44
(n118) (n 63)
Not trans fat-free 3-55 1-33 3-05 1-02
(n 156) (n 166)

*Products containing <0-2g trans fatty acids (TFA) and =2g of TFA and
SFA combined, per 10g serving, and =15% energy from TFA and SFA
combined per serving.

tColumn means differ significantly: t= —11-27, df = 271, P<0-0001.
$Column means differ significantly: t= —18-84, df = 227, P<0-0001.

https://doi.org/10.1017/51368980008003868 Published online by Cambridge University Press

L Ricciuto et al.

decreased over this period, in amounts ranging from
0-1 to 1-3g/10g serving (Table 4). The SFA content of
six of these margarines rose concomitantly, and in three
products, the increase in SFA equalled or exceeded the
decrease in TFA content. The TFA content of three pro-
ducts increased between 2002 and 20006, and two others
showed no change.

Of the eighteen products for which we had comparable
data in 2002 and 20006, five qualified to make a ‘trans
fat-free’ claim and four included that claim in 2006. The
mean prices of these four margarines had increased, on
average, by 28 % (sp 8 %), whereas the average increase in
price for the other margarines was only 10% (sp 15%).
The difference in this change was statistically significant
(t=—2-37, df =16, P=0-0307).

Discussion

The present study provides evidence of changes in mar-
garine formulations since the new Canadian labelling
regulations came into effect. Between 2002 and 2006,
average amounts of TFA fell and the selection of ‘trans
fat-free’ margarines on store shelves more than doubled.
While these changes may in part be due to heightened
demand for TFA-free products, manufacturer incentives,
via labelling, likely also had an impact on margarine
formulations. Consistent with earlier research in the
USAY® our results indicate that the introduction of TFA
labelling was not followed by improvements to the fat
composition of all products; ‘trans fat-free’ margarines
tended to be higher in price and the inverse relationship
between TFA and price appeared stronger following
implementation of the regulations.

It should be noted that because of the changes in
labelling practices, there is some error in our comparison
of TFA amounts across survey years. For 2002, the TFA
amounts were calculated by subtraction whereas in 2006
these values were reported on the label. We have likely
underestimated the true TFA amounts in 2002 by failing to

Table 3 Changes in the relationships between mean price per
kilogram and fatty acid amount in margarines between 2002 and
2006, using pooled data set (n 503), Greater Toronto area,
Ontario, Canada

5
Fatty acid type 2002 2006 Pt

SFA —2.09 —0-98 0-0225
TFA —-1-06 —2.00 <0-0001
PUFAt 0-05 —0-10 0-3853
MUFA$ 0-64 0-38 0-0156

TFA, trans fatty acids.

*Derived from the general linear model procedure: price per kilogram =
B(fatty acid amount) + year + fatty acid amount X year. B represents the
change in mean price per kilogram with a change in fatty acid amount for a
particular survey year. All B values were significantly different from zero,
except that for PUFA.

tFor the difference in B between survey years.

tn 242; missing data on thirty-two margarines.
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Table 4 Changes in the fat composition and price of eighteen individual margarine products between 2002 and 2006,

Greater Toronto area, Ontario, Canada

Change in TFA amount Change in SFA amount Change in MUFA + PUFA Change in  ‘Trans fat-free’ claim
(9/104g serving) (9/104g serving) amount* (g/10g serving) price (%) on product?
-0-1 -0-1 0-3 20 Yes
-0-2 —0-1 0-3 29 Yes
-1-3 -0-1 0-9 38 Yes
-0-1 -0-2 -0-1 25 Yes
-0-6 -0-5 11 9 No

0 0-5 -0-7 20 No
-06 0-8 =11 19 No
-0-6 0-8 -1-2 16 No
-0-4 0-4 -0-7 7 No
-0-4 0-2 -0-3 -10 No

0-3 —0-1 -0-2 24 No

0-1 0-1 -0-8 4 No
-0-2 -0-1 -0-3 13 No
-0-2 -0-1 -0-3 23 No
-0-8 0-1 0-1 15 No
-0-4 0-2 0-2 17 No

0-4 0-4 -0-9 —31 No

0 0-2 -1-2 10 No

TFA, trans fatty acids.

*When individual MUFA and PUFA amounts were unavailable, combined MUFA + PUFA amounts were obtained by subtracting the

sum of SFA + TFA from the total fat amount.

take into account TFA in the PUFA and MUFA fractions.
This in turn implies that we have underestimated the
decreases in TFA occurring between 2002 and 20006.
Therefore, our estimates of compositional changes are
conservative.

While there were a greater number of ‘healthier’” mar-
garines on store shelves following the introduction of TFA
labelling, almost one-third of the margarines surveyed still
had too much SFA and/or TFA to be considered ‘low in
saturated fat’ or ‘trans fat-free’ according to Canadian
labelling regulations®”. This is consistent with the
experience in Denmark. Prior to the government ban on
processed trans fats in 2004, margarine producers
voluntarily reduced TFA amounts in their products, in
response to concerns about their harmful effects, but
there still remained a significant number of margarines
with relatively high amounts of TFA"?. Only after a
mandatory limit on TFA content was imposed were TFA
virtually eliminated from the food supply*®.

The fact that ‘trans fat-free’ margarines tended to be
higher in price suggests that product reformulations were
restricted to higher-end, higher-priced products or that
manufacturers seized the opportunity provided by the
labelling regulations to develop higher-end products.
This finding is consistent with US and Australian research
showing that reformulated products (e.g. lower fat, lower
salt, reduced sugar) tend to be higher in price"*'¥. In
addition, the stronger price—TFA relationship and weaker
price—SFA relationship following implementation of the
labelling regulations suggests that TFA content became
the primary point of differentiation between margarines.
While higher ingredient costs for TFA substitutes relative
to SFA substitutes likely contribute to the stronger TFA—
price relationship, it is also possible that the ‘trans
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fat-free’ attribute became a more potent marketing tool
over the survey years, allowing manufacturers to charge
a price premium for margarines with this attribute.

The higher prices of ‘trans fat-free’ products imply
that the health benefits of these products may not be
felt among more price-conscious consumers and their
families. These results are of concern for individuals in
low-income households who tend to be at higher risk of
heart disease®”
on price®>?” and purchase more economical brands of
certain foods®®. Thus the association between nutrition
labelling and price constitutes a major limitation of this as
a strategy for population health. It could be argued that
the imposition of mandatory regulations on TFA content

and who often base their food choices

would also result in increased prices because the addi-
tional cost of product reformulation to remove trans fats
would be transferred to the consumer. However, this has
not been borne out in Denmark where the TFA ban had
no noticeable effect on the availability or price of foods
previously containing high amounts of TFA%

Our study is limited insofar as we are unable to dif-
ferentiate the required disclosure of fat composition on all
product labels from the impact of nutrient content claims
and health claims (i.e. optional marketing tools). As well,
our surveys were completed using a sample of super-
markets in only one city in Canada. It must be noted,
however, that we would likely observe similar relation-
ships elsewhere because many of the margarine brands
found in Toronto are available nationally and relative
prices would be unlikely to deviate by large amounts
based on location. More importantly, our study is limited
because we examined only one product, margarines, and
we considered labelling regulations only in relation to
product formulation. A much broader investigation is
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needed to determine the effects of nutrition labelling
regulations on other foods and on food consumption
patterns across the population.

In conclusion, there is evidence of reductions in TFA in
margarines since new labelling regulations came into effect
in Canada, suggesting that the required disclosure of TFA
content on packages and/or the allowance of trans fat
claims have acted as incentives to manufacturers to volun-
tarily reduce TFA in their products. However, reductions in
TFA appeared to be restricted to higher-priced margarines,
thereby limiting the scope of incentives to one particular
market segment: the less price-conscious consumers.
Although a national task force in Canada recommended a
mandatory limit on the trans fat content of all vegetable oils
and soft margarines in 2006*%, manufacturers’ reductions to
date have been voluntary. Recent monitoring of TFA in soft
margarines indicates some progress has been achieved
through these voluntary measures, but more improvements
are necessary®?. Our results suggest there may be limited
potential to improve the frans fat content of low-cost pro-
ducts through a voluntary approach. Thus this strategy may
have little benefit for lower-income groups, who are at
higher risk of heart disease. Marketplace interventions
designed by governments to tackle population health issues
need to be carefully considered, given the fiercely compe-
titive nature of the market. Insofar as such interventions
impact higher-income groups more than lower ones, they
may simply function to increase health disparities.
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